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mmm 

$r£l frizzled 7 r ^ 584 
frizzled 77 ^ 'J -£JH-£$rgt&* y (Omfc*^ 

$✓3^ a -im*:ncD wingless (Wg) fct, *M**J:Wft:«SJBj«^ 
18-5 f Sitfc^ £ L T p|£ £ ftfc -fe 4^ > r 7 U ^ -f — fifi?©— OTf & 
D, £©Wg*^Eo^ (Wnt) tt^4^^.PilLi& ! ^{C^fcS^^^aT-iS<^#^ 
JlTI^S (Wodarz, A. and Nusse, R. (1998) Annu. Rev. Cell. Dev. Biol. 14, 
59-88; Dale, T. C. (1998) Biochem. J. 329, 209-23; Cadigan, K. M. and Nusse, 
R. (1997) Genes Dev. 11, 3286-305) o ^^MZ^Xit^ 20 Um<D ^ =e U Vifi 
IB££ftT£!K mttWnt-ll±tMW£J5fcfc: (McMahon, A. P. et al. (1992) Cell 
69, 581-95), tfnt-3ali{£gj5*fflE^§#t;: (Takada, S. etal. (1994) Genes Dev. 
8, 174-89), Wnt-4 fctmj&Ji&k: (Stark, K. et al. (1994) Nature 372, 679- 
83), Z LX Wnt-7a &m£M%&mzm j 3-t 2> d £ (Parr, B. A. , McMahon, A. P. 
(1998) Nature 395, 707-10) tftilbtiX V>3o £tz. Jj^frXte Xwnt <D{*m& 
mm^tfmbfrkte-oX^Z (Sokol, S. et al. (1991) Cell 67, 741-52; Smith, 
W. C. and Harland, R. M. (1991) Cell 67, 753-65) 0 ft»J$ (Silt, #0, 

&&) &®m%3nz&\,^ximfcmgx'&t). wvg^^i-^mifi^iz^ 

Wnt/Wg 7ftt & 0 , Hz 79 3 -7 *J a >?Mx©-fe 
^ > h#-7 'jr-f-Ife^C-oi: LTft^ft-tOfc frizzled T*&3 
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(Bhanot, P. et al. (1996) Nature 382, 225-30) o frizzled fcT^Mffr^ 

(Chan, S. D. etal. (1992) J. Biol. Chem. 267, 25202-7; Wang, Y. et al. 
(1996) J. Biol. Chem. 271, 4468-76; Wang, Y. K. et al. (1999) Genomics 57, 
235-48) 0 :077^J-©^>^^S©il±©^ll l) H*J8k:^^;i/ 

i/-*7x.>zt®t>nzmw*&tz. 2) 7 mmmmmm^fb. n &w&m 

*)v1 L \ t *'t> (cystein rich domain; CRD) 4) mi 2MM 

%mWl'-7lZ&ft£tltii'Z ; rJ >W#StS, 5) C 5feSai (*fflll§l*l) tz 
PDZ *£-£i^E?— 7 h,Hfc>tiS8E?>J -£$>Zo Wnt/Wg CRD #g 

-DX^&t^Z-btiX^Z (Bhanot, P. et al. (1996) Nature 382 , 225-30) o 
»rt^^^b-C^©T^Etc-uiS-rS Dishevelled 0>3 £^3 e?^; 
Dsh, m%M®l<DttU?; Dvl) ^© 
a¥»^X-&6 (Krasnow, R. E. et al. (1995) Development 121, 4095-102) o 

m%mmz&ux, wnt (Di/n-Mtft.cD&oiz&mztix^zii^z-ztix 

0 3 (Dierick, H. and Bejsovec, A. (1999) Curr. Top. Dev. Biol. 43, 153- 
90; Willert, K. and Nusse, R. (1998) Curr. Opin. Genet. Dev. 8, 95-102; 
Kikuchi, A. (1998) Jikken Igaku 16, 2173-9)„ Wnt <Di/?j-)HPl£^VlMX\Z 
yy^—y V (glycogen synthase kinase-30; GSK-3£) fcfc* 

j— fe?*51$£#t>> mnfflMB? APC, /?-#x->;fccfcrJ c axin£';>M1-£o 
*)>m<b$ntz APC, /3-*t->&£V axinim&ftZBf&L, J-t^r^>& 
ft\,7UrTV-kVi&*)ftMZ1xZ> 0 Wnt Z<Di/<ri-)V 
it Frizzled £tf-LT Dvl £fefc>5<> Dvl fct PDZ ^-7£#o# >/t£f|T\ fg 
tt-fb^nSi: GSK-3/?CD**-4?r5tt£«)f&J-r<5o £ft£<J:oT APC> 0-ij^=. 
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T-fe-STcf / Lef £&&U mft^t&ft LTcf / Lef mWTOMtett&m.? 

< U&&%3&>*> a v 3 O^^tl ^MZ^X U Wnt - Frizzled 

C. (1998) Biochem. J. 329, 209-23; Cadigan, K. M. and Nusse, R. (1997) Genes 
Dev. 11, 3286-305 ) 0 

mWUMfc? APC U tf-i/X (familial adenomatous 

poliposis; FAP)GDJj§CHitfc^ £ LX®t>tlX& *) s £ h 70% 
T'M#ffil^£ftt^£ (Kinzler, K. W., Vogelstein, B. (1996) Cell 87, 
159-70; Kartheuser, A. et al. (1995) Acta Gastroenterol. 58, 433-51) 0 £ 

(Morin, P. J. etal. (1997) Science 275, 1787-90; Rubinfeld, B. etal. (1997) 
Science 275, 1790-2) o £ S^ofcd fcJ: D* Wnt/Wg - Frizzled ©^^;i/fc 

*tl©56^o*^c?»■f^fiftt*ll■^■L■c^^s»* s i^**^^rv^5• 

5fc#*b&^£;*l&14M*lfflJI&& (embryonal carcinoma cell line) P19{iS^ 
©#1$ (DMS0, U^y-f >mm) *ti\\z.2>Z\£X. &*&a£®*MllHl& ¥r» 
mfflf&&Z^&'bffifflMm^£ft<mm*ftoZ£WX-$2> (Bain, G. et al. 
(1994) Bioessays 16, 343-8; McBurney, M. W. (1993) Int. J. Dev. Biol. 37, 
135-40) o CL6 P19 £ D®££ftfc*#fbfc«*fcT*&3 (Habara-Ohkubo, 
A. (1996) Cell Struct. Funct. 21, 101-10)., P19 ttM£#T-i£# U WMfo 
(embryonal body) *Mm$#ft<mm&'ifo&mifi&2><DtzML, C©CL6^l 
m&ttm3zftXMm%m%Mlz l%©DMS0£MJ-r&c:*:£cfcoT, 

ffimMM^£ft<bMm*fto c tvpsmx&Zo cl6 mmit. 1% dmso amm* 

lM7Ltz.'&m 8 BT- cardiaca£J;l>-/?-MHC h^^toiM&fc? *%MU Mfflk 
lz£VZ>t>mmMizM$tZMfc?\m%<*at>tiX^Z> (Grepin, C. et al. 
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(1995) Mol. Cell. Biol. 15, 4095-102; Kuo, C. T. et al. (1997) Genes Dev. 
11, 1048-60; Lyons, I. et al. (1995) Genes 9, 1654-66; Lin, Q. et al. (1997) 
Science 276, 1404-7; Srivastava, D. et al. (1997) Nat. Genet. 16, 154-60; 
Riley, P. et al. (1998) Nat. Genet. 18, 271-5; de la Pompa, J. L. et al. (1998) 
Nature 1998 392, 182-6) 0 UfrU *^bii§'M$fcli'CliIft«^ 

mt, CL6 «JS#2&£ 1% DMS0 KtoTLXfrh 4 B'&<DMM(D polyA* RNA 

mmvtzo &mvtzmfc?mftiz^>ztemmm*MVrLtzi&m, ^©*©io 

(PS40-584) &%&Z&^TMmte'&m*mtzLZ^Z> Wnt(D\s*7#-X-$>% 
frizzled 7 r X V-MfcTt. ^cD-gp©^t43^T^uffi|sH4^ UTV^fco 
^ ± 0RF £ es tf cDNA T584j ©^D-->y^^ofc 0 

r584jitfe^ (ffl584) & 5&2TXSm*zi-\!tZ£^'m$n2> (SB^U 
2) 0 C©7^yM^iJ(i. BE*H© frizzled 7 t X y-3H£^ffl|sH4£ 
^o^^^-Si»i Uft^©T%$9&& frizzled 77^ y-itfc^T-i&S;: 
WJiLfco r m 584j JiEtftl© frizzled 77^ UHfifis^fcEtiU N*^^^ 

Kfc®t)ns«a&»^ ^n{c5it«c#«BJia^^^^>f >»; ^ 

-f > (cystein rich domain; CRD), 7 IHJ^MM^^fe 0 * C*^tttPDZIg-& 

cl6 sans© dmso mmzzzftimmmnx-® r m 584j ©&3i£ft?#r ufc t z 5, 
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ifiTikv&Ztitzo gtfP© frizzled 77 U-?!^ hffiPHScDiSv^^T* r m 584j 
(D7a-7Zftmv. rK«fc£8?#T&fT-?;k*£l|l, HBSEs 15 

0 B JE£ J: t>*17 0 B JBE C £ l^T C ©it£^©$S3i#ffigfgT* £ tz 7 0 B K^fiK 

'&mizmmvx^z>ztw*®£tiz 0 

r m 584j ©t h*>)>^-;l-bT'$)St h r584j Mfc/? (h584) ©£ ORF 
£^t? cDNA r m 584j ©IgSIH^J^atC. RT-PCR RACE StioTi' D 

-->^Lfco rh584jl±581 T^y^^^i- b*-T£ (IB?!I#^: 4 )o 

Th584j * r m 584j £&$&?%£. 4 V^W^XOW^WMX 

86.9%. Ti;mmm-cM.s%(Dtem&*7*Ltzo 

i~h584j ©:7D-:7£JE^Ty — !f>^D^ hlz£ZMtit*fi^tztZ?>, Ift 

utiiMtim 'M§. mm. B&zvmmx, i&frx&'bms hu 

±Lm. ?-g%&XFJ&mz&^X%MLX^Z>Z£ifimWlstz (dtie>©*T*lifi)c 
(M&tt-C©^*** o £ £3£^)o fH*^:: ^(c^SSiffflflS^^feS HeLa S3 

£43^-?:. •"h584 J it^m^M\>^xmmvx^tzo mz, rt-pcr iz&^x? 
&mm. m&mm, m$mm(o^mwm.(D\i bmmmmz&vz r n 584j © 

SgSl^fi^fco ^©^. l*<ofr©^«filMSttfc:fc^T r h584j ©M3I 

te^Ztifitifr^tzo 

Wnt - Frizzled ^^;i/fcgl^CttJSJqi«HSe : ?-T?i&£ APC (adenomatous 
polyposis col i) *\ — gB©^MT-^A s M?>iiS/ff-*5 1 ->A J ^^*lS3 £ 
ifitilbtiX^Zo mMZ titztiiM frizzled? 7 K UHfifc^ 1 r 584j li, $g££ 

tEo-t, *&bjj© r584j ^>^^M»i N »4^>»ir^ mit^mmomm* 

Ztz&(D-V-j3--£\sXm%t2>ZtifinimX$)Zo £ biz, T584j *>^« 
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*Wm%iffl& Frizzled 7 7^ W^fC r 584j teXttZOMte?, & 

(1) TK(a)<pe>(d) ©V^rii*»fc83ilCD DNA N 

(a) SE?W§: 1 Sfcli3(3i3«©mSlB?iJ©3-K^^^tf DNAo 

(b) un^-. 2tt\*4\zim.<D7^smmirtbtiiZ>*yrt>7'g.*^- 

KlT£DNA„ 

(2) (1) tCsBmCDNAKiD^-K^ftS^W^K, 

(3) (1) £g2®©DNA##A£ftfc^*-^ 

(4) o) izmmcD^w-zutttzmnmm, 

(5) (4) {iiBi8©igiiSfljis^#u mm£mi&£tztez<Dmm±.mfrh, % 

(6) (2) K:g3«cD^>/^K©gp^7"^h\ 

( 7 ) BB?'J#t : 1 £ fctt 3 £B3m©iMSSB?!l#> *>tt £ DNA £fcli^©ffl*ii^£ 

(8) (2)(3HB«©^>>'^St^t-^b^©X^';-->y^r'feo-C, 

(a) m^y^^n^tz\t^o^^^Y\zwmM^m^^^n. 
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o) (2) izmm<D#>/V7nizm&tzib£®}, 

(10) tfci*T?<&3* (9) fcffl*<Mb£*K 

(11) (8) (3lB®cD^St3ct^#ai^nd2), (2) CM©*>;1#EKH6 

(12) (l)(Cg3ie©DNA©^Sil®-rs<b^©^^U-->^ST*feo 

(a) ^DNA^i^Sflgt^^S^IISlc^^^M^-a-SXg, 

(b) K»3H*iftai-rsxg, 

(c) &&um&mmmiz&M$-£tz^m'£>£i£mLr, mmfefemitt=.\± 
d3) (i 2) izmmofimz&Q&mztivz. (D (3|b«®dna©^^ 

#r£t Frizzled 77 ^ U-*Wl7ff r 584j ;fc<fctff£* Wi7fC& 
*3PJ§#££J;Dl£Bt£ft;fcV»i?7x Frizzled 77 
^ >J-* w^ff r m 584 j © cDNA <zm*BB9J£8B?!Jl^f : 1 £x % cDNA D 
3i-h*^iiS^>>'^M©T^y^E?!j*ra#-^ : 2iZ*to £fc r m 584j O 
h h*>>>*-^-b-e&& Th584j © cDNA ©J&Sffi#l£BB#l#^ : gt 

cm iz & v zi-vzti nor ^sMmmzmmm^ : 4tc^-r 0 

rm584j (i> DMS0«{3«tD^®i«l»^^b^«tfcCL6»i:, **Hbfc 
CL6 mmt(DV7 h?^>>3 >fc«fc r m584j * Wt^Sttt 582 T ^ 

Wnt©U-fe7-^-T-feS. frizzled 77 5 V-Mfc^tM^mmfe 
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frizzledtt-tyy > U^-f-jtfi^FWntCDHr^-ffe »K £®<D 

temBi&zm ts ®m&^m^wMmizm.w*'&m &%tz vx ^ zmv^mz ti 

Tl^So r m584j fcmfcJ© frizzled 7 r ^ V-MfcTtmtil. N *5gK v-^^U 

> (cystein rich domain; CRD). £<fctf7 [UJgiHil^tffc »K C^Ctt PDZ 
&G*3—y tf&£>tiZ>mWft&tZ>o CL6 «© DMSO J: Sfl-fbE^Si 

Stlt fHmW&iz r m 584j ©&3!#H©ttti±#LT^£ ^te 

ttx i ia@E 1 5 sajs&cttM 7 BgEK£^Tc:©iie^©&3i#iiig 

■t-^fco-^ rh584j (±581 T^y^^u- K1-5h^Sl^tL, n-^-r >^ 
^6^©^KIB^J7:rm584j £ 86.9k 7 \ J KBBflJT* 92.8%©ffl|5H4£J$o o rh584j 

B&jajfflc^^-rtijH. ffifc. w^jiifm-c. rit#-ej±/M». 

mi»x ^&fc«fciHi&S8fc::fcv*T$B:§iL-t^fco 3*1 £©££*>?>. fg£BS 

KfcttS r 584j ©H##^i@£*i3o 

njtai&^Jfc&^Tx Frizzled ©y#> K"£&5 Wnt l± N mouse mammary tumor 
virus (MMrV)K«fcoT«tt*b3ftS«*e : ? intl tlti^^^nfco Wnt - 
Frizzled ^>y^;i/€3SiSS§{3(±jgpll$!|jlfe^1?$>5 APC (adenomatous polyposis 

coii)^, -&®*ffimx-mm&%bhz/3-*T->ifi$£nzzt&*at>tix 

£ tK Wnt - Frizzled fc^Lfc^^fclBatoDH-^jPS^ >Sq&£ilTH3o 
y — If > r D y h C «t £8¥#r ©ISHk r h584j li^ggUg A*t01&i* HeLa S3 £ £ 
^T#fcfcSK*JHL-t:fc»K *fc r h584j ^<Ofr© 
feOtfgP&M (ovary tumor) ^.fctFWA^W * K (lung carcinoid) fcfc© 

<^263l#J^ft£o c:ne>fi«Bjattt*H-Sh584«DfflSIB5y&^U&|g^ 7 
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vmt * w- z h584 (D%m±m*s m^o^mmm u ^ t ©<nj *>©£ 

frizzled V-itfi^ r 584j li x $g£©#fc£1\ B*J&ES£*H-£bT 

^ffl*)Rrfg-efeS^^X.^>ixSo *&BJ§£cfc?K *%WQ> r 584j Slfc^#=i-K 
W^K^©fc©^\ €©±^£fcl£T^©#^£#ft£b£if^^i 
©^Js ftKifi&SiJ©** U-->7*^©*Pt^#RJt& 

*H&S^fSo d©«fc-5fc*W**HCi±, 09*. tt* th*m«)X r584j 
* W^HCtt*^*^©****©*** 3 ^*^*®^ t h*«tW>^ 
T584J * W^M©^fltt#^3:*iSo **ll!ti^t r^fgfl«j(-^j 
ttftfcfc Frizzled 77; y-*4^*fC£ UT©!}3M4£*-f £ 

d^&Jt-To Frizzled 77 $ y-* Wt**fc UT©*jfiW*M4fc LTHu 1) 

N*«cs/y^s5yfc#it^nsi!?a&*-rs. 2) 7 mmnwm&ft*>. h 

Xf-f > U -f > (cystein rich domain; CRD) &&o x 4)^1 43ctt>* 

m2M®ftmw\'-7'fc&ft2titc>/ZT'[>mm&ft&tz. 5) c **ss (a 
USA) tPDzis-& ; E^-7i:#jt^'jx«E9!i**'rax fcv^fe*sas*rf 

^:r;i/fcfears£gfl^LT©«iB#3Mf fcftSo 0>Jx.fc£, Wnt *Wt*K© 



WO 01/12808 



PCT/JPOO/05552 



-1 0- 

li, ^J¥t#T*&ft«. 8MS.¥fm(fi)%mm%& (Hashimoto-Gotoh, T. etal. (1995) 
Gene 152, 271-275; Zoller, M. J. and Smith, M. (1983) Methods Enzymol. 100, 
468-500* Kramer, W. et al. (1984) Nucleic Acids Res. 12 , 9441-9456; Kramer, 
W. and Fritz, H. J. (1987) Methods Enzymol. 154, 350-367; Kunkel, T. A. (1985) 
Proc. Natl. Acad. Sci. USA. 82, 488-492; Kunkel T. A. (1988) Methods Enzymol . 
85, 2763-2766) 3?£ffl^Tx th^fcliv)^ T584j * >^ft©7 ^ SM\Z 

mg.Mm&mx-rzzti.z&Q^ n h^fctiv^x rs84j ty^trwiimfemz 

i^Xb^toZo ^®<tat^ b hSLtzte^VX T584j *>^#n<D7<ym& 

li^^x r584j * >j*>7nti&m&}izmm** >^h*> >/v? 
ict^nso z<D£5%immmz&vz>, %m-rz>T$.;mm\*. If^ 100 

%mtz>7$;mmmz%^xi*. r i j Mwm<D&m&&w$nx^%m<D 
T^n^i^nsct^iiiK muter i ;mwm<D&ntLx\z. m 

AVkT^SM (A, K L, M, F. P. W % Y, V). &zM4r^® (R* D. N, C. E, 
Q. G, H, K, S, T), mffimmmZ^tZTUM (G, A, V, L. I, P), 7k$* 

ttmn**+z7z;m. (s, t, yk mnrntttimmtttzTzsm (c, 

m)^ *;i/^>^*><tth*r^ K^f{iS£££-rs7^® (D, N, E, Q), jis^W 

wm*Gtz7^;m a k, h), ^s^wfflim&w-rsT^yR a f, y, 
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%Z.t\Zt^\zmhtiX^Z>Qte&, D. F. etal. 
(1984) Proc. Natl. Acad. Sci. USA 81, 5662-5666; Zoller, M. J. and Smith, 
M. (1982) Nucleic Acids Res. 10, 6487-6500; Wang, A. et al. (1984) Science 
224, 1431-1433; Dalbadie-McFarland, G. et al. (1982) Proc. Natl. Acad. Sci. 
USA 79, 6409-6413) o 

bh^fc(iV-i7^ T584j *yWg.(DT^ymi.n (gB^JS^: 4£fcfi2) 

>>x r584j * >^^mtak<D^y^- H^fci** w^e^^L^©-^ *k 
xmt. *mm<Dt hztzit^vx rmj *yn>? fi£=i- k-tsdna tmo^ 

K£fcli* h*-T£ DNA 7 u-A#-grT£ J; -5 

*^©^>/^®^©Bll^^^ti^)ftfe©^^h*i:UTl±. FLAG 
(Hopp, T. P. et al. (1988) BioTechnology 6, 1204-1210), 6 ffi©His (fcX 
=J-Vy) g|SitP?>^S 6xHis, lOxHis. J yy^^y^mMM (HA), t r c-myc 
©»T>4\ VSV-GP©Brtf\ pl8HIV©»rK\ T7-tag, HSV-tag , E-tag > SV40T fnM 
©BrJt, lck tag x a-tubulin©»ftt\ B-tag , Protein C ©»ffr^©^©^ 

ffll©*>^M*:LTfct, 0d;Ltf. GST {>f S- h7 >X7x^— tf), 
HA (-f >7;i/^>-tfMft^). ^fAyyo7U>^» /ff-tf^h^-— tr\ 
MBP (^h-**£^* W^M) WW£>ft3o 
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mBS^nt^§^ne>^^ w^K&=i-K-rs dna&. 
<d$ y~?z> dna tm^-a-, ztuz&bmmztitzm&Mk&m 

t «t < » £ftfcft!l©;&i££ UTtt^ W 7 u $r>f -tf— > 3 >&ffi(Sambrook, J. et 
al. (1989) Molecular Cloning 2nd ed., 9.47-9.58, Cold Spring Harbor Lab. 
press) •&mmt%l5$i1fimihU,Z> 0 IP*>> ^H#T*$>m^ thJfd^W 
T584 j * >M ft £ 3 - K t S DNA ffi^J (E«l#^ : 3 $ fe fcfc 1 ) i, V < fci* © 
-SS&afitx itlkffiRH4©J*^DNA*#«IU"rx t£DNA#>£>k h$fett7")^ 

C<D<tat:, kh^fcliY^X T584j ^W^SS^-KtS DNA 

& l < ti^©-sp^e>*-5 dna tw^t x-rs dna — F-rs* w** 

ST-feo-r, thJfeli7C;7 r584j 

b h*irF7i>7ttJ1.0WIJM(l0*tD^ (Witts Vfr, 7?K ^it^ 

^ -r*, *3«)i€W3-i { t5^Mi'ii) *»we,tiSo th 

Sfctt^*;* T584j ^>y^)I&3-Kf* DMA fcfflKttCJS^ cDMA 

a >&©&&£ fct^T, ^Jx.tt42°C, 2XSSC N 0. 1%SDS ©£<$•£& » 
*L<tt50'Cs 2XSSC , 0.l%SDS©5fettT*&£o «fc :/y y>f -t? 
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^x>h££ff£bTfcJu 0»J;Ltf 50°C N O.lxSSC, 0.1%SDS ©£<*T*&6o £ 

^aXC^^T. b r£fcfctV>}X T584j 
^zi-K1"-5 DNA (gg^iJS^: 3£fcfcU) ©iB?iJfi^£^t3-&$Lfc:7^ V 
-£ffl^£itfc^if*l}£. 0>U«s 5t?'J^7-b*iM (PCR) ^*JfflUT# 

citi^ w 7 i; b y&m^MfcTmm&mz <t t> ^st^na dna # 

®^ t h$fc{*V>^ l"584j *W^g^7^y^I2?U£:fc^Ti^ffl|s0i££ 

*mtz>*>*zm. ! b'ei&tiz>o n^ftm'&t\*, mm. 7o%w±©i5i-tts u 

>^®©*B|5H££&£-r3t&, £iSK (Wilbur, W. J. and Lipman, D. J. (1983) 
Proc. Natl. Acad. Sci. USA 80, 726-730) \zmm<DT)V^ *) XAIZUZIZ <t^o 

b^L^^e>s f#e>ftfc* wi*gtt. M0thSfcli7>)x r584j 
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*%ty<b$>^zmz, mfrmz-*>^?ntL 

3^IB«©±gSS?!l^^-rS DNA) £^ 

©ife£-* >;^Ifc bTx &MM±tx^>£S&ttin£-£fc£I#glx.* 

-frfcm^&x. * m± > * ^ A & £ >y >r;i/# ^ a £ 

m V > T » m 1 2> Z t ifi X £ £ o 
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M(Di)iJ>b'\zttt2>T><?3-X Mc£»)f#£o #IP£©* W^R©g&#^ 
t&M^>£L-m. ^^«->X^^f>U y^h*;W>#W ?>*i3o Sli 

i±*fgfE© * > ; ^ ff ^ ^ ^— if r- wr 3 ^ ^ £ «fc r 8li£ -r £ - 

oT.*«fcV*o ^ 

©in vivo in vitro Iz&tt Z£mizmm$tiZfe. *%mv>$y*>7 

;1*©£:3-r*U5 5fc©T*&ft(£^frfc3ff#£^fc<fc^o BP*k mRNA 5>^BK 

£fc> #&Bjj©*>M*B£:3-Kb?SP8!K iteBf^©8SfiKS-3 < #It© 
mSK^J^W-r^ DNA #^£*i5o 
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*m\<D*y^'7W*$m\s't^z>mu&*) cdna^ ^u~*f^»u*»w 

CD DNA (0J;U£, 8B#I#^: l£fctt:3) ©-SSfcrD-yi;: UT/W 7 

*)fr<Hz-is3>*ft5Z£\Z&*)mm-(:%Z>o cDNA ^T^'J-li, 
Sambrook, J. et al., Molecular Cloning, Cold Spring Harbor Laboratory Press 

(1989) izmmoismzjL ?>f8SLT*><fc^u tftfttiD^j 7? v-&m^xt>& 

Itctot cDNA *^lflO DNA ©SB^U (0Ux«. BB?US^: 1 £ fcii3 ) 

Cl-^tMt 'J ^DNA ^n^r^-T "7— £ isXm^X PCR£/fo£frV\ 

*mW®*>^'!7M%:3~-\*tZ> cDNA £ifta£-«-5;: tizk QmWltZZ £<b 

nimx&Zo 

m^tltz cDNA ^7*D-7t bT^y A DNA 7^77 U — 'J-->^S 

m, mm, wm m t>'&®<DM®mm. m^m^m^m, ^m. 'b 
mm ip*>. mRNA^#si-r5o mRNAcD^mii. &n\(D^m. mx.&, vr-vy 

j@j§»fri£ (Chirgwin, J. M. et al. (1979) Biochemistry 18 , 5294-5299), A6PC 
m (Chomczynski, P. and Sacchi, N. (1987) Anal. Biochem. 162, 156-159) m 
lz&*)± RNA U mRNA Purification Kit (Pharmacia) bX ± RNA 

frt> mRNA ZmmtZZtlZ*. i)'tio Zt&XZ £<, QuickPrep mRNA 

Purification Kit (Pharmacia) ^m^ZZ. tiz J; ») mRNA *iS^il®!tSC: 

f#£>iifc mRNA fre>Mfe^8?f?i£/B^T cDNA cDNA (D&mt. AMV 

Reverse Transcriptase First-strand cDNA Synthesis Kit (M^xH)^^ffl 
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5'-Ampli FINDER RACE Kit (Clontech §U V * ? — *?Sg3SJ5& 

(polymerase chain reaction; PCR) 5' -RACE & (Frohman, M. A. et al. 

(1988) Proc. Natl. Acad. Sci. U.S.A. 85, 8998-9002; Belyavsky, A. et al. 

(1989) Nucleic Acids Res. 17, 2919-2932) lz'&\,\ cDNA ©-&/&j3ci;tfJf *g£ 

LxmrncDtmpL^trp-zmm-tZo B&)ttzmk<Dt%m®,m*, £*n©£ 

LT. «fc 15 ^»^©i^V^SBB^J^IStH-S^i:i{) s -r-§S (Grantham, R. etal. 
(1981) Nucleic Acids Res. 9, r43-74) c fcSBWODNAHU ipJR©** h 

-cZ)f^iD> Hffi:? h*> (ATG) jo£V/£tc\£1&±? h*> (TAA N TGA, £fcttTAG) 

#$gBJ3©DNA&, ftf*WfcfcJ\ K8I#3: 1 ©JSSKaifcfc^T 338&©igg 
AiP?» 2083 &©^SG*>e>&£ DNA,i5«t^SB^JS^: 3 ©JMSEaifclife^T 486 

*»BJ3fflD»att*&x 1 £fctt3£^«SI2^Jfr£>fc£ DNA 

>f :/y^>f X-rSDNAT'&tK Mo±i3>WBW©^>^^afc«l6»t^ft^ 
W^ft*3-K-rSDNA*^tto 
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X.fc£42°C, 2XSSC. 0.1%SDS©£#T-&»3, »$t<li50°C. 2xSSC , 0.1% 
SDS 3 „ :/yy>fH?-*H LTfcfc. «fc0# 

#lx.ii50T\ o.ixssc. o.i%sdst-&£o cn&oifettc^'C ^jg£±f:f£ 

lis »SL<tt^S*©DNA A cDNA,£fcl*&fe<*DNAT'&£o 

(«l*.fcJU JM109, DH5a, HB10K XLl-Blue) $T?**£Jtli3ttT:*:»H«"r* 

&Wt-ftK#fcfMRttfc^« "<**-©09*:UTtt, M13&^*-, pUC^^ 
PBR322, pBluescript, pCR-Script htlZ* cDNA«D#:7£ 

D-r:>£\ tH0HJL*BWi:l/fe»^ ±sB^#-©f&£, pGEM-T, 
pDIRECT, pT7WW e>ft£ 0 W^I^4It5 S S^X** 

ft££?ft±lB1$&£8o&a>£. m££JM109, DH5ar, HB101, XLl-Blue^© 

09*fcJU lacZXnt-*- (Ward, E. S. et al. (1989) Nature 341, 544-546; 
Ward, E. S. (1992) FASEB J. 6 , 2422-2427). araB 7nt-^- (Better, M. et 
al. (1988) Science 240, 1041-1043), SfeHnrnt-^-fSfifot^SC 
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t ifi^^X- &3o<r©<fcd&^*-£:bTtt, ±13^ * * -©ffefc pGEX-5X-l 
(Pharmacia ""QiAexpress systemj (QiagenfttiK pEGFP, pET (d 

£g£ pelB isPi-fr&ffl (Lei, S. P. et al (1987) J. Bacteriol. 

169, 4379) £{$ffl-rftfcJJ;Vv fg±*fflB§^0^ # -®#Afciu fllxtfiUb^U 

-£LX. tfAIMfc**©*^**- mz.&. pcDNA3(Invitrogen*±K)-?\ 
pEF-BOS (Mizushima, S. and Nagata, S. (1990) Nucleic Acids Res. 18, 5322), 
pEF, pCDM8K (0!lx.fi TBAC-TO-BAC Baculovirus 

Expression Systems j (6IBC0 BRL ttiSf), pBacPAK8), TOfi*©^^^ * — (ft 
X « pMHK pMH2), M%0 V 4 JVX &*©38^ 9 V — (011 pHSV, pHV, pAdexLcw), 
U Yu^J )V7,&%i(D%M^W— pZIPneo), &n&%z<DftM^>7 $ 

- (09;Ui* rpichia Expression Kitj (Invitrogen#®D. pNVll. SP-Q01K tt 
*m&3k<D%M'<>7*- (mz-tt, pPL608, pKTH50) #W 
CHOHMS, COS Ms NIH3T3|imS^©SlMliar*©^^gfl«J^bfe*l^(ctt, 

amsi*)^%3i^#^fc«)(z { e:^^7'o^-^-, fl&utf sv40 7*d — # — 

(Mulligan, R. C. et al. (1979) Nature 277, 108-114), MMLV-LTR 7* D — ^ 
— , EFlarn^E— £ — (Mizushima, S. and Nagata, S. (1990) Nucleic Acids Res. 
18, 5322), 7u*-*-m*ft^X\,^Zt1fi^n!>rZ$>t), Mfa^O&W 

mk*mLtztzisb<Dmfci- wins, mm (*:*v^>x <imm iz&vm 

^jtZ^tf-t VXit. mz.&, pMAM, pDR2, pBK-RSV, pBK-CMV, pOPRSV, pOP13 
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3 £ li, Mlfc CHO HBJJS IZ * ft fctBSf-f 3 DHFR «f£^ & W "T S 

(09*1^ pCHOI^) §«Ab, * h hl/^r-b-h (MTX) 

vzumwrnv £tu ^{K^©-jitt©^*a^i:i-s^^iis sv4ot 

(pcD 30 T-^KiS^-rs^^tf e>ft3o «S&j£i:LTIi£fc> 
^Utf-v^^;^ 7ry>)^^ ^>^tro-v>^;i/;* (bpv) mizm& 

(APH) itfe^, I? (TK) ifef, *B§S*tf>f->^T^>** 

*U^^>;i/h7>^7x7-4f (Ecogpt) b Y utrnMnMn (dhfr) 

M©£#rtT-*&B.B© DNA ^S^t5^tlt(i> 2M8BJ!© DNA 

6ft£o dftfC.fc'K #$8BJ3© T584j ^^©^^HtS^HllW-rSMe 

£ 4 )W<*>7 9 —<M?L\l pAdexlcwJ^U f-Di)-f — (Mz.lt pZIPneo) 

htlZft. dft£>£#M£ft&t>6 ^^^-^©*^©DNA©JiA^ 
O-WLmmfc^mmts nrnm-oX^o^h^m^^ (Sambrook, J. et 
al. (1989) Molecular Cloning 2nd ed., 5.61-5.63, Cold Spring Harbor Lab. 
press)o 4i*F«3^©^4lis exvivo&-e&oT*K invivo^-e&oTfc<fc^o 



WO 01/12808 



PCT/JPOO/05552 



-2 1- 

tnmia<Dtzlsb(Dm£.%\t, in vitro £<fctf in vivo <DM£.&W&2>o in vitro 

uzztw-cz&o mvammtLzte, m%mm^. cho, cos n 3T3. ^ 

id-7, BHK (baby hamster kidney). HeLa, Vero* m£mM&. ^«77'J 
i] y * U^frWmfflM (Valle, etal. (1981) Nature 291, 358-340), 

0l*Kx sf9, sf2U Tn5#»e>ft-C^§o CHOflllBfcUTBu 
DHFRjtfe^^^aU^CHOHBlia-r-^S dhfr-CHO (Urlaub, G. and Chasin, L. A. 
(1980) Proc. Natl. Acad. Sci. USA 77, 4216-4220) -S>CH0K-1 (Kao, F. T. and 
Puck, T. T. (1968) Proc. Natl. Acad. Sci. USA 60, 1275-1281) ZifrMtemm 

tzzttf-zz&o mmm^^x, *m&m*u$}£-r%WiGMtmz cho 

^Mfl§*:LTfc^ m*.&. -3?7i- • (Nicotiana tabacum) ft* 

nmmi&tLXte. 0>Jx.tfs tfyfcnU-fe;* (Saccharomyces) JR X 
+J- y # o ^ -fe * (Saccharomyces cerevisiaeK 0!£.tf% 7 

(Aspergillus) JSs 0l*.li* 7X^^M«-«- (Aspergillus 
niger) jWafefiTHS. 

*B§S (E. coli), JM109, DH5a, HB101 3?#3Mf fctu *©fflU 
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vitro T;t8mtZZt£.&t)*>WKime>tiZo &*NZ>;5fiSCtt^ 

c: ii^T-^ -5o^jx.«x mmmm^mmt lt^j^«xDmem,heMsRpmii64o, 

IMDM Z&mtZZt&T'ZZo *0M, ^JMJfitflt (FCS) ^©M1i^*#ffl 
##£L^o &30~40°C-e#J 15~200I^P H 1^V\ <&gMDTm 

-15, in vivo T** W^K£jg££-fr£^£: LTIt 0J£tfs l&t>£teffl-r 

^UTBui^ 7^ t'^>\YW, 6.1 (Vicki Glaser, 

SPECTRUM Biotechnology Applications, 1993) D Pif$H&$j£ffl^£^'n\ 

afe-^ite^ S^tr DNA Wrfr **4r©K'NttA u ^©JE&HO-V^^S-r So 

>*5?x:iy**¥fc:te/Bb"C*>«fcV* ( Ebert, K. M. et al. (1994) 
Bio/Technology 12, 699-702),, 
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£6 (Susumu, M. et al. (1985) Nature 315 , 592-594) 0 

£l;f pMON530 £i$ AU CC^^-^^D/^f'J^A • '^77>>x^ 
(Agrobacteriumtumefaciens) ©«fc -5 ta^tr } ) Tlz^Xt £«> :©M^f U7 
fc^Mu, - 9 nil A (Nicotianatabacum) £flB3fe£-e\ * 

* *) mmcDtf U K d #T* £ £ (Ma, J. K. et al . ( 1994) 

Eur. J. Immunol. 24, 131-138) 0 

zti\z£.*)mt>titz*mw<D*>;V7n&, m^mm^tz\tmm^ (^«&^) 

?^77>f-, mMtw h J -^ifi&ff <otiZ> (Strategies for 
Protein Purification and Characterization: A Laboratory Course Manual. Ed 
Daniel R. Marshak et al., Cold Spring Harbor Laboratory Press, 1996) 0 Z. 
tl^07h^77^-lt iffl^DTh^77^-, fi»Jt«HPLC. FPLC^O 
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)Vx.y Y^T^y— fe\ rnf-f 9 ton*, 9 ~ vm#m^t>tiZ>o 

i&t>®i3ftJES£*L&^#. ffiSLIMftK mttfcK x">*£fctt5^ hfi*©# 
H©»a"V7^KfcUTfcJ\ Witt, ^>^H©7$> (N) 

(o *ss»r^*«*tfe>aso ^wmmT-m^z rja<*j fctt*wt*H©£ 

(fo^a^M^bttt, 0!|X.tt> T>>^ 7<XK /NAX*-W<£fl3£*l 
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x\t, m«u VKimMztiZo -v-frtLxi*. i#Ti©^i/ (mwwy*), 

Jn^&PBS (Phosphate-Buffered Saline) ^m^^xmMM.^^ mm 

>h^^7s;aL^>ht:ji»fi'&-bfei«f^i^*^ 4-21 amz&m&^tz 

7 'J > G & 3 v^li M £HlS!-f -5 Z £ #T* £ 3 o 
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^l/*? 1 ^ (Galfre, 6. and Milstein, C. (1981) Methods Enzymol. 

73, 3-46) mizm^mvZti^lr^^o 

mmm^zx^m^titz^^rv p-vi*. a^©aiR««*, hat 

-vj^©*fflji§ (^gfe^-SBIIS) #?Eis£ir£©£+#ftB#ll^ ilfk ISB~^MF^ 

U #J;tfcf EB ;i/*fcl*8iL;fcfc h U WtJ*& in vitro T'* W?^R. 

#S!B&£Wt-£^n-^»x #J*«U266 ha^^ft, 
Bg 63-17688 ^&fg)o 

rDH>G*7A, DEAE -f h 4^7 -r-x #&BJ3©* W^H 

Alls *»^>/^f©73-^ h^>T>^lf-^ I^GHfCfcS. £fcx £ 
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<D*>^?mfctt?Z\ihtiifc*%imt%Zttii i X-ZZ> (HPgl&PWt W092- 
03918. W093-2227. W094-02602, W094-25585. W096-33735 i>«tt>* W096-34096 # 

m) 0 

mo^mm^mM^ (oncogene) <fc t)^fc£*felMS&ffll>T i> £1^ 

zcDXoizmbtitz*; tu-i-ftVimz&t^ Mte^M&ztm&m^xm 

££ittzMmZmfcfo£LXm5Z t&X% ZmZ&.Korrebaiecb, C. A. K. and 
Larrick, J. W., THERAPEUTIC MONOCLONAL ANTIBODIES, Published in the United 
Kingdom by MACMILLAN PUBLISHERS LTD, 1990 #js) 0 Ifi&^SfcirtfckJU ttl^ 

- H-rs dna *m^'j Y-^&tz&tm-zm&tzm'tv >>mm<D&msm 

^mbfemmxlb^Xb&^o fll/Uix IjifomKtisXiZ, Fab, F(ab' )2. Fv$ 
fcttH$£ L^CD Fv $i@^^U>*-l?^^^fe^>^^i'f > Fv(scFv) 
(Huston, J. S. et al. (1988) Proc. Natl. Acad. Sci. U.S.A. 85, 5879-5883) 

Co, M. S. et al. (1994) J. Immunol. 152, 2968-2976; Better, M. and Horwitz, 
A. H. (1989) Methods Enzymol. 178, 476-496; Pluckthun, A. and Skerra, A. 
(1989) Methods Enzymol. 178, 497-515; Lamoyi, E. (1986) Methods Enzymol. 121, 
652-663; Rousseaux, J. et al. (1986) Methods Enzymol. 121, 663-669; Bird, 
R. E. and Walker, B. W. (1991) Trends Biotechnol. 9, 132-137 #hs)„ 



WO 01/12808 



PCT/JP00/05552 



-2 8- 

ffittlMflitti: UTs #'Jxfl/>^'j3-;i/ (PEG) gc&li^^ifcS^Lfcin; 
tofeffiA) £b rJfiftliJ&©FR (7 1/-A7-^Si) :|5J:tfi£f&S«*»e»&* 

8£t"<5C: (Antibodies : A Laboratory Manual. Ed Harlow and David 

Lane, Cold Spring Harbor Laboratory, 1988) Ztit>lzmfe$ti2> i b(DX\i* 

(Enzyme- linked immunosorbent assay ; EL ISA) ^£ «fc D CI £ So 
77-f -f-f-^D7 hy77-f- tffll^*7Ai: LT«\ 7'Df'f > A* 
7A, 7*Df>f >G#7A#3Mf £*l£o flUlix ^Dx^ >A*7A£ffi^fc 
TJvAfcLTx Hyper D, P0R0S, Sepharose F. F. (Pharmacia) ?>ft£o 

lis -f^>^nyh^77-f- iSMcttyDTr 7*774-, y)vmM, i£ 
ffl^D v h^77-f-s Kf^D? 7 (Strategies for 
Protein Purification and Characterization : A Laboratory Course Manual. Ed 
Daniel R. Marshak et al., Cold Spring Harbor Laboratory Press, 1996) G d 
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84^ MM&-&ft&VBiMtk%.&, (Enzyme- linked immunosorbent assay ; ELISAX 

eia mmft&mfem). ria wmftmifem) &z\,^m?tvifom*m^z>zt 

#T*£-3o EL ISA *mW(DVift.&mMbLtz7l'-htt%W(D 

m±m j pmmififo*iMz-z>o mm. m«x T^^y^T.yT^—^mxmm, 

V\, #fPJ3©iate©^ttM£li, BIAcore (Pharmacia®!) ^^ffl^Sil £&X 

m*®mmiz&im£fz\mfetz> - t&x % z> tz&>, * >*9n*m^tzm*<D 
$mm^mmx$>z>o 

*%m\Z&tz, t Y*tz\£?*?7s r584j ^>M^»^n-h*-rSDNA (BB?iJ# 
^:3£tztel)£tz\±Z0m®M£mffimft>J>ft<tt> 15 7 Kfc^fc 

CdT' mmmj G:C. A:T (£fc(iU) (Dm&ftfrZKZ 2 * 

^l^f- h-©-^0it^t5M0i^to r ffilSWj ill*, t 
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70X, #*U<tt'J>&<i:%80k <fc^$f*b<tt90% , U 

=j u xh \z*wMmzmm l tz $ © t tut <t v>„ 

DNA ^ v 7(Dftm £ * ijffi -r£^£*> T-££o #£8BJ!©* Httt. DNA 

^tcitmnt^o^'^^^t^Yii pewm : i * fett 3 £ ^£ Ji£E?y 
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^mmizwm >^zm*^-vtz> dm ztziz mk iz&<&Tz>ztiz 

mm, mm, &mmm, $t>izw&&,mmttz>z£WT-zz>o ztiummz 
*\ ^t^tsssim^z^t^ji^Lx^mmizm^izmmLmi^dizmm^ 

Dtltiiu #£L^ft£flH^£t#-t*£6o o.i~ioomg/kg, $? 

^mm^>^^m^z.n\z^t^\t^m(07,^')--y^\zmm^^o 
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-r&fc*N *ftW<D#>JV?M£, m*>JV7n)Zi&&t 
ztV-->Vlzm\,^hZ*W%(D?>'*?n\tffl&Z*>'i?nx$>^X 

£tzMMmmiz&m$-£tzjtm. ^tz\tmm^tLxcDBmx$>^xh^o & 

u.ft*&M£ yntmst., mtux, mmistctryvrnt^x, 
ntmmtywntLx, m^iz^^^tzmmt^x, mofy^zmtnm 
&?>jv?ntisX, mmm±iz%M$-£tzBm}i[sX, &tz, mwfrtLxm 

\,^ZZ£ifiaimX'$>2>o Z(D£oteZZ mz.\Z, 

yrttm*^- K-f <5iHS?£> pSV2neo, pcDNA I, pCD8 m<Dft&mfc?&&m 

-S^D^E— # — t LTte SV40 early promoter (Rigby In Williamson (ed.), 
Genetic Engineering, Vol.3. Academic Press, London, p.83-141 (1982)K EF-1 
a promoter (Kim, D. M. etal. (1990) Gene 91, 217-223K CAG promoter (Niwa, 
H. etal. (1991) Gene 108, 193-200), RSV LTR promoter (Cullen, B. R. (1987) 
Methods inEnzymology 152, 684-704)> SRa promoter (Takebe, Y. etal. (1988) 
Mol. Cell. Biol. 8, 466-472KCMV immediate early promoter(Seed, B. andAruffo, 
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A. (1987) Proc. Natl. Acad. Sci. USA 84, 3365-3369), SV40 late promoter 

(Gheysen, D. and Fiers, tf. (1982) J. Mol. Appl. Genet. 1, 385-394), 
Adenovirus late promoter (Kaufman, R. J. et al. (1989) Mol. Cell. Biol. 9, 
946-958), HSV TK promoter ^©H&ft£<£ffl^£3 7P*-#-T*fcftl£H£ 

xl/^ hutfU— ->3>S (Chu, G. etal. (1987) Nucleic Acid Res. 15, 
1311-1326), >$#;i/S/£A& (Chen, C and Okayama, H. (1987) Mol. Cell. 
Biol. 7, 2745-2752), DEAE^** h^>i£ (Lopata, M. A. etal. (1984) Nucleic 
Acids Res. 12, 5707-5717; Sussman^ D. J. and Milman, G. (1985) Mol. Cell. 
Biol. 4, 1642-1643), (Derijard, B. (1994) Cell 7, 1025- 

1037; Lamb, B. T. et al. (1993) Nature Genetics 5, 22-30; Rabindran, S. K. 
et al. (1993) Science 259, 230-234) l^-f tUD^&K: 

i 

mmtzzt&xgz mmm¥ 13, 85-90 (i9i5))„ x-;i^*d-->^-»m 

S47>77i7- fe\ ifci£gbfe*>^f? (GFP) ^©Bft^^^W^SI 
t 6 Z\ t Z S ^ ^ * -# TUBS 2 tit V ^ 6 o 

fcf, ^UhXfi;> (His-tag), >7;i/ai>-!f^*^ HA, b h c-myc, FLAG, 
Vesicular stomatitis j ;ux$f* >>^M (VSV-GP), T7 genelO *>^K 
(T7-tag), b hi|Msfc^;i/^X^;i/X«t* W^fl (HSV-tag), E-tag (fy^ 
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<D^W-7-tn.fc%kt\sZmmX'ZZ (HifcE^ 13, 85-90 (1995))o 

ft&m^&fciu tiifoifi^VZ IgGffift-e&ixtt* Protein A Sepharose 

-^Protein G Sepharose £/8l^Ti5fcfS$;* -tJ-^ttfT* £ £o *$m<0*> 

\Zit, ^>*^*>-Sepharose 4B ^©Clft^hr h— :7tcttAI&£&r&-r&4to 

ft^W©-J9£tfJ&£&Coo-t«\ 09x.li> (Harlow, E. and Lane, D.: 
Antibodies, pp.511-552, Cold Spring Harbor Laboratory publications, New York 
(1988)) mWXDfifelZ'&^Z, $fctt*&TfT*KJ:^o 

fc&tfc»i*nfc* w^fr©»w ttt sds-page #HK«re& tKasaaaw) 
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-$-Z>Z.t\mmx&Z>(DX, MMftm&Km-C&Z ^S-^tf-V^ B S-yXr 

ttutmmsvs-xvTtvfrT^ ny^^a^©* w^fi£*is&u *©k 

mtZfi&tLX&.mZtt, 'bx.KYV^tryyvvTJ >y&(Skolnik,E. 
Y. etal. (1991) Cell 65, 83-90) %m^Xft o - t&X £ So ffrt>*>, 

w(D*>^?nt&&tz&&*>Jwn*ftMLx^zz£&¥mztizm^ 
mm. ms§ mnmw.mcom, mil mm. B&£vmi&. 

©'Ml, B. huM, ^*J:«^©iffl^^#^8a^)ct»)7 7—^^^^ 
- Ugtll, ZAP!?) £ffll^fccDNA^ T^U-Sfl^U £ft£LB-7#n- 

*%w<d * > ; H * fct#$PJ3© * > / ^ ft gk-£ t fc ^ t*^ k £ fc fct* »; ^ 

(tfRtf GST3?) H^WtC^t-SUx^SfiJfflt-^^. vV-XTtV 

«B^©^^';-->^S©m©»i:b-rtt, »£ffl<^fc 2-;W 
K->X^A (Fields, S., and Sternglanz, R. (1994) Trends Genet. 10, 
286-292; Dal ton S, and Treisman R (1992) Characterization of SAP-1, aprotein 
recruited by serum response factor to the c-fos serum response element, Cell 
68, 597-612, TMATCHMAKER Two-Hybrid Systems rMammalian MATCHMAKER Two- 
Hybrid Assay KiU r MATCHMAKER One-Hybrid System j (^-Tftfc ClontechttSO; 
THybriZAP Two-Hybrid Vector Systemj (Stratagene *±i0) t:m^X'Kol5& 
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ZO&ft*?'? K£ SRFDNAijg-&^*fcttGAL4 DHAj&&««fcl»^**r»« 
3fc#*S£ti3*MSJ;»K VP16 *fettGAL4*i¥ffittft«l«i:B^t5^lf« 

nfcHtt^D-v^^^-f ';-s*cDHA&*ri-rs(»««iSrt"c*JB9i© 

£s^#rSMi£tU fiW4©^o->A««rB-C*-5)o cDNA **J»at* 

AUT*BS3*3£i:fc«fc?KKcDMAj&*=i- FfS* £ fctfTfS 

-iafc^friis fllifcJU HIS3 Ade2 itfe?> LacZ CAT 

Xfis-Tx ;ifS/7i7— Blfe^ PAI-1 (Plasminogen activator inhibitor typel) 

fc&ftfe*W<*RfcJU ^©7^y$K?'J£##rU *ii**C*U=fDMA* 
U ^ DNA & ZD cDNA 7 -f ^ ^ »J -£ X * U -~ > ^ f 3 £ tlZ 
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> & m n& £ *u « u fc ; u * * > it - 1± * y * t n t &m t & m t © m 

Rmisfi-frt [sXVT)l*J U\zWlfet2>Z.t&vSf&1:%>Z> (mZtt BIAcore, 
Pharmacia M)o lot, BIAcore^©/W ££. J: 

© * > ^ * M *tJM b ^Bf J: © £ Mi t" S Z £ * rJ IB T- £ 0 

K 43cfctfT>*:J:^ hfc^tr) £J£irr LTfclu 0J;U£x H^Ufc 

^ X;i/-:7y h£/8^fcX^ U— =->7l5& (Wrighton, N. C. et al. (1996) 
Small peptides as potent mimetics of the protein hormone erythropoietin, 
Science 273, 458-64; Verdine, G. L. (1996) The combinatorial chemistry of 
nature, Nature 384, 11-13; Hogan, J. C. Jr. (1996) Directed combinatorial 
chemistry, Hature 384, 17-19) **Miii#fc:&»rT?ifc3o 

fctt»*«fc»©IMl©«»fc&DN *»W©*>^*H©*Slltt-t>*fBII 
«VfcjBHt-*«ia^*«W©^>^^II©tSe*tt»-rscfck:<fcDf&*^l6 

&£jB©*&*^©j&ffl##;t£ft$o *»»»©;** u-->^#i**mvt»& 
**w©^ w^sc^-rsistt&*-rsflj-&tt©«3§©-ffl&, ttAik 

*»W© r584j i§£^£fiJffl LTs £.fcft£tz\mmftiZ&^XZtie> 
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mmz ijv^-c r 584j mb^m^mlx^ zzt vmw Ltzztfr^, 
r584j mfcToftrnzmffltziberVsit, fcmn\t\sX(D%)Wi*wmu%z> 0 s 
tz, r584j mfc*(DmLit±.m$ j £z>ft>&m±, wmn^rnxmrnta^^z. 

SX;g, (b) fc«fct>* (c) &$&im£^*ffljjs 

#ipj3© r 584j mfc?&%MLx^zmffi*&%LM.fttmzt%mL, 
mMfc?<D&m mw&&vmm*<ats) £ j -if >8?#f-*> rt-pcr ^© mRNA 

*&tttHr2>J]^ $5UlWxX^>7D9rO^ ELISA &^<Z> 

u-->^tc*5^r{ix «"584j ££?©^±##M£ft£«*©j§^ii§# 

Mifcftf-fcfc ME180. SKG Ilia, HeLa:fc«fctfHeLa S3 #0!l^"r- £ mjjlIS 
ftNUfttlKftliltt LNCapX PAD, ¥if 85M(0iJx.tf LMSU-7, 

14) tzzbmmvmzo mzmm*±mzvz>4h&yo(Dz? v-~>y'$:Btto£ 

LfcH-&(i, r 584j Mfc?(D%m,U'<)l'ifim^M&*m^Z>z£#Xg 2> 0 Z-(b 
ioftittttltll, fllX-fcf HL60, K562, MOLT-4. Rajh SW480, A549, G36K 
PC3, DU145, 0VK18^#W*>ft-£o 
J —if yffiffi-P RT-PCR &£©mRNA fc&ffl-rM&t^-Cfci:, 0!lx.l;fBB?iJ# 
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^ : 1 £tc\Z3 £te«5©i£g@BW*>&S DNA *fctt*©ffitt«fcffl*tto& / J>& 

Lxmmtzz-t&T'^Zo ^fcx ^i7^>7D7fo^ ft&Mx elisa 

**w©x^ y-->^#&&m^T#*L5afc^©*Ee©-»&. fl-ftk 
z m^^t^it^, *&w<d dna ©«a*i»t5ft^*, 

Sofcbdc* b < !4*n^©lll^«Jfc:llFSU»««[fc©«lStt»«x £fcli!S^ 

t<tt^ ^ffwtctt. «®*-*>£«ii*x %itm, mmm. 
mm\, &%m. §i»ak mm. ^t*;K mmk m^mmtm-Mf&^t) 

I5H©3®^ £ ii -5 «fc r> -T £ * ©T' % £ . 



WO 01/12808 



PCT/JPOO/05552 



-4 0- 

^iW&t^t § d £ WX £ -5 o &#*©fc&©i^m/^tt&t*ffls&©;dc© 

x o t ^ ^m^xmnomnmmiz^ x % z. t #-e # s 0 

tr^5g$> 0!*.«d-v;h; p-;k D-v>y-x, D-v>=.p— ;k JM^hj 
•>A#f&fcf£*u fcMS&fcllliJtofflU «t«7^3-^, H#Wfcli:n*y'-;w 

*>tt*iBattffilx 0»Jx.«*V h 80 (TMK HC0-50fc#fflbT*«tV^ 

x&n\zm%te®^m*&&mtttzz:£&aimx$>z>o *&s Rft^** dna 

£ «fc ») 3 - K £ *l 5 £ *> ©T* fctltf s ^ DNA * Ste^i&M s<>?*~-\Z 

mm\z i t) ^i&t- s ^n#T-$>n»i?ii:iiiRf s - # ™r-^ £ „ 
#^©*>>^B©ja4:itts *© i mn^mitn^n^ nmss&s m^. 

fttttelz «fc.oT i &M&&#x «»Jx«^^J©^-r*(i)i^figA(^« 60kg £ bt ) 
£:fc^Tl± x l B&tzQfa I00^g^e> 10~20mgT*&3h#X.e>ft3o 
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mmz&zv. mn&^tDW,^ -uSi^mx (fcmmstbx) caswci^ 

I B&fcOft0.lfre> lOOmg. $?£L<ttm.0fr£>50mg, X L < im 1.0 

fcfcHTtt, 1 BifcfcSi&O.Ol 30mg. L < tt#J 0.1 fr£ 20mg, 
£L<li&0.1 fre> 10mggS^»ai*{-ct»5^-r^oA J »iP-&-C-$>Soflfe© 

HiB©ffigfrtt« 

8114, r m 584j ©cDHASJU^iVMT^yKSWS^-ria-TffeSo T^SB 
i2li, Th584j J3«fctf r B 584j ©8*tt • BMcern y ht$»5o >-^;i/gB 

fOfcJBt)ns»«-&»i»Tfx ^x-f > u M-r y (CRD) fig 

0314. rm584j t^*>Z®,9fl Frizzled 7 r 5 U — (Frizzled-3, 4, 7, 8 43 
'•C, *2*J:tJ c *4;i/-7 , ©«^nfe^^7 l -r>aS*-MT»^ 7 

a««ft«ET»-e*r. *fcc**PDze^iiw*»(tsif^i"o 

04 fcfc, CL6»fli»*^*Stf4 r m584j ©»S&*"rWe*5« 

y— if >7D y McfcS r m 584j <D%MW^^^t^MXh^>o 
&m b fe 7n - 7©$U2i&0 1 #BS© £ o 
0 614, Hi584j ©cDNA@H?iJ*5J:rJ t ^7'^y^Ba51J&^'r0T'feSo 
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mS\£, r m584j t Ti584j (DT * J mm*\®&Wt*mtm'T:$>Z> 0 CRD©^* 
-fiTISrC* 7 IHMRM^^^TIlT-^-ro * tz C PDZ *££K?"J£|5itt £ 
09li. -tf>rD^ ht«ts >"h584j ©^M^^^t^KT-feSo 

*IB91&SIJfi«!K:«fc«J^fl?ltili|li-rs^ #3BWfc*£ne>f9Sfclfc:lH 
mmm 1 ] m584 itfc^I&rJt©i£8t 

CL6 mmt, v >> ^ffittMIWett P19 «fc 0 ^JS-^«C «t o nt* 
3Mbfc»£fc-5 (Habara-Ohkubo, A. (1996) Cell Struct. Funct. 21, 101-10) o 

CL6 lit CL6 tgmmtZ 1% DMSO ^jdn^T^^ 4 Sm©»© polyA* RNA 
CL6 «-*;X#©£?£ (±13) (Cct^TfTofco DMSO 5ftgjhl& 
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StMi 1% DMSO «&4 B 30 MAS* r x ) U *fflJIS££l#> RNeasy 

total RNA isolation kit (QIAGEN) t± RNA (total RNA) *mtco ± RNA X *) 
Mini-Oligo(dT) Spin Column Kit (5prime-3prime, Inc.) £ffil^T polyA* RNA 

CCDJ;9Ht-C#^>nfc DMSO 6 ^ l± 1% DMSO mm 4 B B © CL6 Wife 

&#© polyA* RNA IX DMS0»&4 B a^-f « DMSO *^D©^^* 

r ^ ^ > 3 >£ CLONTECH PCR select cDNA Subtraction Kit (CLONTECHft) T? 
* y r ^©^^T'^f o feo f# tlfc subtracted PCR MWt Zero blunt TOPO PCR 
Cloning Kit (Invitrogen tt) fcffi^T pCR Blunt II vector \ZV7t> D— — > 
y t fco &*»&;Ufc£8rozi n D ——PCR T-ttti Lfco 

UD^-PCR(i, SPORT FW (5' TGT AAA ACG ACG GCC AGT 3'/B2^JS^ : 5 ), 
SPORT RV (5' CAG GAA ACA GCT ATG ACC 3Vfi8l*^ : 6) i5«fctfK0D dash * 

v*5~v&$ts 20^1 ©pcr fcfo®mz®.frmz.fo*&-o^u=---*m&M® 

U WC, (96°C, l5%>^tt°C, 5#-»72°C, 25 #) xMTMPfrj © 

tt*@^tifc pcr ^mmtT^u-^'^n%^m^mmb. i&gcjfcivc pcr 

£j$$j£MicrospinS-300\ S-400 ffrZM (Pharmacia *t) TrJ^iiUfeo 

X^^Tlix BigDye Terminator Cycle Sequencing FS ready Reaction Kit 
(Perkin-Elmer *t) £ffiV*fciM *;^-*^>*>>y&fro;fco 
(± nested primerl (nPl) nested primer 2R (nP2R) (CLONTECH tt) fcffl 

V^fco tIc/xJS©^^^ ^— iSJ^TJ^ ^ K^F£ 96 well precipitation HL kit 
(AGTC) T?Rk5&U ABI 377fcS^&ABI 377XL DNA Sequencer (Perkin -Elmer 

fttz%WL<Dm&*mft<Di&&Mn*Mffi Ltz&m, ^©*© 1 

PS40-584 li N BLAST (3 £6^-* ^-XtfcfStK «t t) x -gP©^T'B!C^I© fri zzled 
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<D±mi#,cjD^xn^&m&*7jit mmm^ww^t^m frizzled 7t ^ 

[HflS0J2] n584 5t<K^©cDNA^O-->^ 

CL6 1% DMSO *m7LXi?h 4 B&© polyA* RNA £ffl^Tffr&Ufc 

Marathon cDNA ^ v £ X 10.5 BUS cDNA 7*7 X ^ h* 7 7*^ U >7"U- 
h £ bT^e^lWK-T*afe5PS40-584©mSBB^J$:7ct. V«i7X584ite^(m584) 
(D±0M %<atS cDNA^WT®«i;9(-^D-r:>ybfco 

1% DMSO 4 B @© CL6 $fflflS<t D polyA* RNA£i£giU dil£J5iC#4£ LT 
Marathon cDNA Amplification Kit (CLONTECH tt) fc/B^T^y 
31 1> £ Marathon cDNA (CL6 DMSO 4d Marathon cDNA) £ffr$Lfco 

Subtracted clone PS40-584CDJMgIB?'J£S£7'^ V— , 584-A (5' ATG AAC 
AAT CAG ACC AAG ACA CCT 3' /BE#J#^ : 7 K 584-B (5' TTC ATA CTT CCC AAG GTG 
AGG TT 3'/i2^!l#^ : 8), 584-C (5' TCA CCA GTG CAG GGA TCT ACA AA 3'/BB 
: 9 X 584-D (5' GCA GTC AGG TGT CTT GGT CTG ATT 3' /I2?ij#^ : 1 0 ) 

^^7> dna ftm^timx-^i®, Lfco 

r>7U- h £ bt CL6 DMSO 4d Marathon cDNA 7*7^ v—i: LT. 584- 
Ah API (-#3'RACEX 584-C AP2 (nested 3' RACE) tf584-B 

a API (-&5'RACEK &^T% 584-D £ AP2 (nested 5* RACE) tflM7 
—&£LX Advantage cDNA polymerase fcffl^T RACE £ff ofeo 

RACE fix -&RACE©*§-&tt\ l"95»c, 1 (96°C, 15 #-»63°C, 15#-»68°C, 
3#) x301M7;i/j CD&ftTS nested RACE ©^lidtt^lRlC^T- 15itW 

Nested RACE jMtt, rTaq (TaKaRa tt) T- dA fcttiDUfc^ pCR 2.1 TOPO 
(Invitrogentt) IZV?? p-->t*U ^©ig*E?!l£ifct Lfco 
5' RACEj»©JSage?iJ£g£, 584-J (5' CGA ACA CAG GAA GAA GCG AAG GTG 
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V /mn^ : 1 1 K 584-N (5' GTT CTC GTG ACC CAT CAG GTT GG 3VSH?!)# 
f : 12) 077^7-^Lfc„ Superscript-^;* 10.5 Bffi cDNA^-f^ 
(GIBCO BRLtt) £2.1xl0 3 £ U — >tte% (3 5ml LB-Amp tgtiklZ M 
30°C-t-Jg#bfc©*.QIAspin mini prep kit (QIAGENtt) T*r^X^ b*£f# 
fc o ;0777; FSfVru-hfcU^'fv-fcUT 584-J£J;tfSP0RTRV 
(1st. 5' RACE), JfcV*^ 584-N £ SPORT SP6 (5' ATT TAG GTG ACA CTA TAG 
A 3'/8B#l#^ : 1 3) £fljV\ PCRfcPCRx system-Platinium Taq (GIBCO BRL 
tt) T-fT^fco ^©*SI£x m584 ©^0RF £^tr cDNA n~->7-tZZ tiz 
miiVtz. (SDo 

i/D-r>yft fz± ORF £^tr m584 © cDNA li 2621 flgST% 582 7^ JWkfc 
3 - K LWfc (m584© cDNA 6B?iJ£gB?iJ#-t : 1 T X J ^iH^J*BB^J#^- : 
2C*t). C©7* y$K?iJte, EE*P© frizzled 77 ^ UHtfe^fc^fcfcN 

-f >^s##£-r-^ ©c pdz ig^^— 7 fcSfcnsfiaifctf-rs* t 

v^*£±©«r»*#^ (H K 2) 0 

i 

m584 © cDNA toi^t BLAST £ «fc ^^-^-9— ^*frofejg|R % 
15.5 BE EST (AA103796) dfteW*fcfctro£-a©* D-> 

Wfrofeo *fcH»I©friMledjte : Fi:-»0a«-ejav^PH4*^Lfe o * 
fe, ■584 ©7'^yttE5y&5 ; -^'<-^»fllb&fci:5x EtfB© frizzled 
^fc-SJ©«a (N £ttfr&7@llgrafHg) t?a^«Pltt**bfe^ 
-C^^ffiBttft^-rSKfllcare^tt?^*^ m584 #SHS frizzled 
-jt£^T-&£;:i:#fc>fro£: (B3). 

[H*fi«3] CL6#fbi§#^T-©m584fifc?0$g31 

cl6 \±ttw&mm&wsm. n% & *> &mtftitzMifowx*& *> , dmso mm 



WO 01/12808 



PCT/JP00/05552 



-4 6- 

Xmt>tltz<b(D'X:SbZ>o €CT-5fc5Hbfc CL6 (DMSO#J&&bK DMSO OMWi^U 
X.Tipt> 4 B @n 8 B @^<tT>* 12 B @ © CL6 «fc t> RNA£3MStU RT-PCRK<fcoT 

DMS0*»&6tM± 1% DMSO 4 Be, 8 B B£<fct>* 12 B §© CL6 M^X 
DiSlfc^M (total RNA) C3H/He RNA *>^->*t) 

^Superscript II (GIBCO BRLtt) £3£i|te3?l£m£ bTflH\ (dT^VN ^ -< V 
— cDNA £-£j$U RT-PCR ©r>7'l/-hfcbfco 584-A £ 584-B ©7"^ 
^ h 3 > hU~)V£ bT G3PDH 5' (5' GAG ATT GTT GCC ATC AAC GAC 

C 3' /BB?iJ#^ : 1 4 ) t G3PDH 3' (5' GTT GAA GTC GCA GGA GAC AAC C 3* / 
EBIS^ : 1 5) ©:77-fv~fey>Sffllr\ Advantage cDNA polymerase 
fflbfc RT-PCR& rg5»c, (96*C, 15 #^60°C, 15#-*68°C, 30 #) x29 

■9-1' * ;p (G3PDH©B#li201M*;i/)j ©Ifefrefr^fco 

^ © f££ N m5 84 fcfc * & CL6 {I £ ^ T * £ 'J> %M b T V % 5 C £ # *»J W b fc ( ^ 
4 )„ £ fc. m584 <D$&m DMSO ©#J&£in;L £ d i: fc J: t> H«fc±# b ($»J$[ 

ZfoffimMM^tftibLTLZ^X^Z DMSO *USJC^ 12 BiT-fcJU m584li(3;^ 
£T$g3J bT £ £ -f xJ$# ^ 43^T{i^©^»^: < MOb btlteiP-o fco 

CI © £ i: £ t) m584 ithffifrits £ fett^KOJ&^fc f £ C £ & 

m^mm frizzled 77; >)-Mfc?tmm&(Di&^®W,*7'a--7b bT, 

t^ h 7 * s> 3 tytifz PS40-584 fcx h t UnPl t nP2R T' PCR 

£*tV\ $\J 1Kb (DM®* ntz o d©PCRjlt>£ Megaprime DM labelling system 
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(Amershemi *t) t [ a- 32 P]dCTP t7^'J>^U *£*&© [ a- 32 P]dCTP 

■&Bi5feL;fcfc«D&"584 7ti—7k tfco Mouse Multiple Tissue Northern (MTN) 
blot :£ J; Mouse Embryo MTN blot (CLONTECH) ExpressHyb Hybridization 

Solution (CLONTECH #) fftN M^-^7>M/©£&l;:t£l\ WTCenJ 7U V 

Z(D&^ IIBUB. 15SBE. 17BaffET-^]3.5Kb©M>K«^T-#feo 

'MII£^&fiE<*T-l;i:;:©M> KttStlgtr^fcfrofc (05 )„ ±M©CL6#ftJ§» 
^T-©^S^*->h%;i0f-fr5^ m584{i^©*nflB@Pg^V^ct Oli. *Jffl 

[IWJ5] h584Mfe^©cDNA^D-r:>y 

m584©£SK?iJ£«£t h 584itfc^ (h584) ©^ n-->^^frofc„ m584 
©mSBB^Jct *) 77^-7-*^U b h^cDNA ^ 7 5 'J-^r>7l/- h 
Kiffix r U>^i>fy-PCR{cJ:o-rJ^T©J:a(-h584©ji€^»r>ir^l#fco 

Superscript Human testis cDNA library (GIBCO BRL*t) £ 3.8x10 s P 
D->£&£ LB-AmpigtflKlJD;?.. 30°C^^#Ufc©*»QIAspinmini prep 

kit (QIAGENtt) T-^Z^ K£f#fc 0 h £ U m584©^iE 

?'J£g££-J$Lfc:r^>f V- x 584-K (5' GGC GCG GAG AGC ATC GCN TG 3'/BH9<J 
: 16) h 584-L (5' ACA TCC ATG CTG CCC ACA TAR CA 3' /BB#J#^ : 1 
7 ) &m V\ Advantage cDNA polymerase £<£ffl LX PCR £fro fc 0 PCR J±, r95°c, 
(96°C, 15f^56°C, 15#-»68°C, 1 #) x32V4t)lj ©sfef^T-fTofe„ 
& 0.3Kb© PCR m®l*Tj3u-7.>?)Vls>tbW*)\&L, ^(DmMWM^lMhn 
Lfeo £©^SgB#J£#U/B U Human testis cDNA library £ inhuman 
fetal kidney Marathon ready cDNA ^f>7l/- h t U 3' 5' RACE 
T©£?l3g|fli5Lfco 
* -fft h584 (DMBttframmffl ^7^4 -7-,h584-A(5' CGA CCG 
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GGA CA6 CGG CCA 3' /mm^ : 18), h584-B (5' CCG CCA CCC TGC GCA TGA C 
3'/BB?'J#^ : 1 9 ), h584-C (5' GGT GAA GAC CAT CCT GAT CCT GGT 3'/gB^J 
#^ : 2 0), h584-D (5' GAT GAC ATA GAG CTG GCC GCT G 3' /Wm^ : 21) 

ftt, Superscript Human testis cDNA library (GIBCO BRL $t) £1.6xl0 4 £ 
n — >£ftScfc5K: LB-AmpigifeKinx., 30°C-etg# L tzO *> QIAspin mini prep 
kit (QIAGEN tt) T-r^X^ K£f#fco dOT^*^ F&r->:71/— h £ U ^ 
h584-A £ SPORT T7 (5' TAA TAC GAC TCA CTA TAG GG 3VB#'J 
: 2 2) 3* RACE), ifc^T-, h584-C £ SPORT T7 (nested 3' RACE), 

£J;tfh584-B h SPORT SP6 (-&5' RACE), h584-D £ SPORT SP6 (nested 

5' RACE) l^T, # 'J ^ 7 — i: bt Advantage cDNA polymerase £flH>jy.T 
^"CT^^U K cDNA y-7 U— RACE teff-oito 
RACE tt, r95°C, 1 (96°C, 15 #->55°C, 15 *M>68°C, 2 #) x30 
If -f ^J, nested RACE t± 15 *;i/T?frofeo 

5' nested RACES MHZ? » ZMVk, PCR t-^ffi tfe^^^ v-flgaBB^J*fit 
^bfeo C©SSK^J^St 5 , -^RACEfflr5^^-h584-F(5 , GCG CTC CAT GCA 
CAG GTA GTT G 3'/BH^JS^ : 2 3) ££^5' nested RACEfflr^ v-h584- 
H (5' ATG GGC TGG CAT TTGCCG TCG C 3' /B££!I3I^ : 2 4) £ffr£U human fetal 
kidney Marathon ready cDNA (CLONTECHtt) ^f>71/- r £ U PCRx system - 
Platinium Taq£#lM^ — tf£UT5' RACE £&T©1M ^;i/T*frofeo 

-&RACE&, rg5»c, (96°C, 15#-*65°C, 15#^68°C, 1 #) x301f 

£ nested RACE fct±IB PCR & 30 V 4 >7 )\s~<:'k ~d tzo 

3' nested RACE Mtltt rTaq (TaKaRa ft) Tf dA £tti!)Dbfc&, pCR II TOPO 

(Invitrogentt) £ o— ^>^U Kilo-Sequence ffl Deletion Kit (TaKaRa 
*t) %m^B=?X.£:%.mfo (deletion mutants) £ffr$U j e©i£SBiJ?iJ£& 
£Lfco ^©ifeSHI, £0RF£^t? h584cDNA£^D--^>?*-f £C£#T*£fc (0 
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6 fc<fct>*7)o 

h584 © cDNA 3269 M&X', 581 7 ^ J M*^~- r* bT^5 (m584 ttt^X 1 
7^1^). h584© cDNAE3''J£@E?'J#^ : 3 iz, Wt. h584 cDNA ifi^i— 
* W^g©7^7$@2?iJ£i2JWf : 4t^-To m584 £J±i&-f£^ n-T^ 
>y^-C©^@B^JT* 86.9%, 7 ^ 7 ^BB^iJT* 92.8%©*BI§H4£#o;: i;#¥U 
Wbfc (08). h584©T^y$SiI?iJfc m584 -?>fl!l©gt^l frizzled 7 

^tifcS/X^-f >g^##£-r ©C 5fc*gl3 PDZ Sntf-v' £Jgt>ftSBE?iJ 
i&ttS, fcl^-5«S±©^a&^fO (0 2, 8) 0 m584 tit&Ltzmz&Bt 
^#£Ui, C jfciiii© PDZ *££^-7 (u>-fe Thr/Ser-Xaa- 
Leu/Ile/Val-COOHo tz.1t U £©n >Hr ^^fr^ftTl^tfOfc^) li, m584 
T'li Ala-Cys-Val-COOH -C-&£©£*fU h584 fli Thr-Cys-Val-COOH T*$>3o 

h584©cDNA£ BLAST 6 3' #3- rMH« (NCR) T* 13{@©b h 

EST &%±— %L£ bTt v \- bfco ^©d^W^l/W W K (lung carcinoid) 
*3t£©*)©* s 2o (AI697875, AI697852), WMMm (ovary tumor) fi^3o 
(AA581479, AA291368, AA478225), M (adult brain) (H46778, 
H46337, H19600, H19514), JteJE^BB (fetal kidney) &*©&©# 1 o (AA340556) 
-e&ofco bfrU 3— ^-f >^l:t v b-T & EST (i&K, £fcgE*n© 
frizzled ite^h-gB©^T*?K^ffllRH4£*bk*©©> ±^T-^±t:-St 
■TS fc©iifcfro tco$ h584 ©7 ^ J SEai&f*-*'*-*** 
t£T-^*Bli^4£W-r Z®,m<DMB?& : &&-£? , h584 #$r& frizzled 77^ 
U -Mfc^T' & £ £ . #*JR9 b fco 
[HUSH 6] h584»fe^©*E!Iffl»#*li 

t frizzled 77 S V-mB¥£ttm&<Dl&\,\W&&7'v-7£[sX,; 
— tf > 7" D <;/ h 13 <fc t? h584 ©$gMl® £5£^ b £ o 
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£t Superscript Human testis cDNA library (GIBCO BRL #) £ 1.6xl0 4 ^ 
D->£&£<fc5fCLB-Amp^ife£;&n;l. 30°CT*ig# Life <D ^ QIAspin mini prep 
kit(QIAGENtt)-C-r^^^ K^fc.uCrv^^ K£^>:7b- h £ Uh584-G 
(5' ACC AGA CTA AAA CGC TGG ACT G 3' /mm^ : 2 5 ) t h584-J (5' CCA CAA 
ATT AGT TAC ACA AGA GGC 3' /SB^J#^ : 26) ££7*^-?-£U Advantage 
cDNA polymerase Ufc PCR £ WC, 1 (96°C, 15 #-*63°C, 15 

68t:, 1#) x321t'f^;i/j (DgzftX'ftifco 

Z(D PCRHtJ^ Megaprime DNA labelling system (Amersherm $t) b[a 
-^JdCTP >^U a- 32 P]dCTP h584 :7*D— 

7tLtz 0 Human Multiple Tissue Northern (MTN) blot I, IV, Human Cancer Cell 
Line MTN blot (CLONTECH #) #&Tf Northern Territory mRNAAct-N Human Fetal 
TissueBlotI.il (Invitrogenft) ExpressHyb Hybridization Solution 

4 * - v > - r om% * 5 0 mn \,\ mm tt-f * - * 7 * 5 if-BAS2ooo 

(|9)ot hfl&M-C*M> ibft 'Mix #51^ Wf*«tO f Mt?tt 3.5Kb ®^*> K 

^Clfcfc. saiCtHWUcOffttt, ^^«BUS^r*fe5HeLa S3 
h584 ]y^)VX'^M LT ^ 3 ^ t W^W Vtco 

mmm 7 ] ^.mmmmm<D t h ftratt c s h584 

±13© «t -5 ^Sf&HMMfc-C & S HeLa S3 C 43 lr > T ^ h584 M I 
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<D%m% RT-PCR i ^Xm^tzo b h m&Bmfflm& PC3, DU145 £ LNCap, 
t h^m^Wtt PA-l OVK-18, t r ¥^$5I*]MBSI* LMSU-7 fccfctf 

LMSU-14, tb^mmmffi&mm, CaSku SKG Ilia, HeLaP3(S), HeLa £ J: 
tt'HeLa S3 £ t) total RNA£i)Mtbfco Zti&m^T AMV RTase (^y*>^- 
» fc(dT) 30 VN V-T* cDNA £-&]$U RT-PCR <Dt->7\/— Y t. Lfco £ 

fc, HeLa S3 cDNA (CLONTECH)fc RT-PCR (D^> 7" b — hfclifeo h584-J £ h584- 
C ^77>f7- £bTflH\ Advantage cDNA polymerase £{£-s>fcPCR£ rgs^c, 1 
(96*C, 15#^63°C, 15#-»68°C, 2#) x341M^>M/j ©IfefTefr^fco 

^©ijsS^ ^g^gJfWftMElSO, SKG Ilia, HeLa teXUtieLn S3 K:feUT, 
h584©&$#fg#>e>ftfc(0 1 0 )o?gSftlg«t*HeLa©1t^^ >T-&3HeLa 
P3(S)T* fi h584 ©Sg^liHg"?! £ ft o fc 0 

&£ME180, SKG Ilia, HeLa 43 itf HeLa S3 T*© h584 ©^©WMfcH^fco 
±12 cDNA £^>:7>— b^U h584-J £ h584-0 ( 5' GCG AGG ACA CGT CCA ACG CCA 
3VB2?Wt: 2 7) &r5-fv-fcUTffl^-C36'»M*;bfflPCR£fTl^ £ft 
ORF &^fc«8<D RT-PCR &ffV\ cDNAJggBB?'J£ifc£ Lfco ^OlS^ 

#t>3\ in e. *ra*-c-&si b r ^ a h584 iiiES&$Si& c t A^nes ftfco 

**«3C«fc»). #rM Frizzled 7 7=- W^I 'r584j 
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fe5o *%WV> r 584j Mfc&tMmBmtbm^lsX^Zt^Z-btiZo 
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1. TIB (a) frh (d) (D^-rtlMzmm<D DNAo 

( a ) BE?'J#^ : 1 £ fctt 3 t|3®0mSffi^J©3- KfiBtSfc^fc DNA Q 

(b) IB3Wf: 2££tt4£s3m©7^y'i?E^Jfr£fc3* K 
-T£ DNAo 

(c) BB5»JS^: 2^fe{i4l3l3m©T^y^iE^Jt:45^T 1^L<(±^©7' 

(d) E8J«: l*fctt3fclB«©«»i»y<P6«cSDNAi:>'\-r^';^-rX-r 

JlkllttfiCB*^ >/^H*3- K-f* DNAo 

2. iftftgl CB«<Z>DNAfc:«fc t>u— F<*ft£*>-H*R. 

3. ff*JSl{3HB«©DNA^ifA^nfc^^^-o 

4. tiBte©^^^-^^-rs^Wo 

5 . &^4£g3*<Z)€£flM3&J3#U M£«£fc(i^©E«±^^ 

6. 3l*ig2fcfB«0^W^M©»^r^K„ 

7 . gB3«J#^- : 1 *fctt3 fcgB*©Jg£iI8]fr£fca DNA i:fctt*©ffiifBfc 
ffl«»* / J>3&< fc* 15 7^ Kfe^tt*U7^1/^ Ko 

8 . tt£g 2 fcS3«©* Wt*R£tS£"rsfc#»©;** »J -=>y#*fcT?fe 

(a) K^>/^R*fett*©a^^KC*«tW*««l**SXg, 
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1 o . ffif*-e&.3 , if 9 t3HB«©fb^o 

1 2 . §f;£Jg 1 \zmm<Dl)M(DftM*mffitZ>ib'&yi(DZ? 

«?-£rSft££t6fb^$>£SiR-rsx*l N £^t?£i£o 
1 3 . H^JK 1 2 Cf3m©#t££ <fc t) mMZtlo 6. 1 1§2«© DNA © 

%3B|^il@5r3{b^o 
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HI . 

(XGKCGCGTCGACCAGGGCCTAGGGCCACffiTGTGCCCGC^ 90 

AGTnGCGCGCTGAGCGiHXHITCGCTCCGC^ 180 

CGttCACCKffiTGKXX^^ 270 

(K^GCAGCMCAGCCCGTKCCGG^ 360 

MQHPGPRl 

GTGGCTGGTGCTGCAGGTGATGATAGGCTCGT(KIACGGCCATCAGCTCCATG6A^ 450 
tJLVLQVMIGSCTAISSMDLERPGDGKCQPV 

GGAGAnCCCATGTGCMGGACATCGGCTA(^CACWC(XGCATGC{X)AArc 540 
EIPHCRDIGYMTTRMPHLMGHENQREAAIQ 

ACTGCACGAGTTCGCGCCGCTCGTGGAGTA(^ 630 
LHEFAPLVEYGCHSHLRFFLCSLYAPMCTE 

(JCAGGTCTCCACACWIATCCCTGCnGCC^ 720 
QVSTPIPACRVMCEQARLKCSPIHEQFKFR 

GTGGKGGACTCCCTGGAnGCAGCAAGCTCCCCMCAAGAACG^^ 810 
OPDSLDCSRLPBRWDPMYLCMEAPIiHGSOE 

GCCCAGCttKKjGCTCTGGCATGnTCCTCCGCTCnCAGGTCCCAGAGGCC^CACK^ 900 
PSRGSGMFPPLFRPQRPHSAQEHPLKDGGP 

GGGGCGCGCAGGnGTGACMCCCAGGCMGnCCAC^ 990 
GRAGCDNPGRFHHVERSESCAPLCTPGVDV 

GTAHGGAGC(KCGAI^CMGCGCn(^TGTGGTCTGGCTGGI^TCTGGTCCGT^ 1080 
YHSRDDRRFAVVWLAIWSVLCFFSSAFTVL 

CACCnCCTCATCWCCCATCGCGCHCAIKiTACCCCG^ 1170 
TFIIDPSRFRYPERPI IFLSHCYCVYSVGY 

TATCATCCffiCTCnCGCGGGCGC^ 1260 
IIRLFAGAESIACORDSGQLYVIQEGLEST 

GGGCTGTACCnAGTCncnGGTACTnACTACnCGGCATGGCCAGCTCTnATGGTGGGTGGTCCTW 1350 
GCTLVFLVLYYFGHASSLHUVVLTLTOFLA 

TGCTGGAAAGAAGTGGGGCCATGAGGCCAnGMGCCACAGCAGCTACTTTCAKTG^ 1440 
AGRRWGHEAIEAfJSSYFHLAAWAIPAVRTI 

CnGAT(TTGGTGATGCGCAGGGTGGCAGGGGATG^ 1530 
LILVMRRVAGDELTGVCYVGSMDVHALTGF 

CGTGCTGGTKCGCTGGCnGCTAttTAGTWTCGGWCnCCnCATCCTGTCCGK 1620 
VLVPLACYLVIGTSFILSGFVALFHIRRVM 

CMAAt^Tl^AGAACACGG&CAAGCTGGAGMKTC^^ 1710 

RTGGEWTDRIEKLM ITRKGVFSLLYtVPAlC 

TGTGAUGCCTGCTATTTnATGMCGCCT^ 1800 

V I A t Y f Y E ft L B H D V O ' tt L A Y 6 H K C R H H H Q t 

CAA6ACACCTGACT(1CCTGATGA(X^CT^ 1890 

K T P D C L H T T S I P A V E 1 f H V tt V S H L L V V G I I 

(^GTG GGGTGTGGGTCTGGACTTCCAAGACCCTGCAiiTCCTGGCAC I960 

S 6 V tf V tf t S K T L 0 S H O H V C S H 6 L K It K S B R K F 

AGCCAGTGTG6TCACCA6TGCAGGGATCTA(^^ 2070 

A 3 V V T S A 6 It V K R A Q H P Q R P H L 6 R Y b L P A q P 

. nCAG CCTGCGTGT(^GGCAGAGCTGG^ 2160 

$ A C V STOP ~ ~" 

AAATCAMGTAAM6MTATGTATATATATATA(^TGTATGTGTATGCATGT^ 2250 

A(%nGAGGTTCAGAA(^GCTGMT6TAAAG^ 2340 

6TMCTAAm6TGGTAAMAGn6AnCMOm^ 2430 

TTTGCTGCCTGTGCATAAACn^GGCTGM^ 2520 

MGGGCATGCTCTCCCT(XCTCACTCCCCCAGCTAGGCTGCTGTATGGGTGG^ 2610 

ACCCCCCCCCC 2621 
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02 




Q 
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Hfz-8 HEWG- — YLLEVTSLLAALAVLQB — SSGAAAASAKEL — ACQE ITVPLCKG I GYKYTYHPNQFNHDTQDEAGLEVHQFWLVE I 78 

Kfz-9 HAVPPL LRGALLLWQLLATGGAALE — I GEFDPERGRGPA — PCQAHE I PHCRG I GYNLTRMPNLLGHTSQGEAAAQLAEFSPLVQY 83 

■584 HQHPG-PRLWLVL-QVH1-GSCTA— ISSHDLEH-PGDG — KCQPVEIPCKDIGYNTrRMPNLHGHENQREAAIQLHEFAPLVEY 78 

Hfz-4 HAVPGTGPSSRGAPGGVGLRL6LLLQF — LLLLRPTLGfGDEE^B?DPIBIAlA7QNLGYHVTKHPNLVG9ELQTDAELfU.TTFTPLIQY 88 

Hfz-7 HHPAAGEAGAGLRWLGLAALLAALLGTPCAAAHHEBKAI S VPDHGFUQP I S 1 PLCTD I AYKQT I LPNLLGHTNQEDAGLEVHQFYPLVKV 90 

Hfz-3 HAVS — WIVFDLWLLTVFLGQIGG — HSLF- -SCEP I TLRffiQDLPYNnFWNlLNHYDQQTAALAHEPFHPMVNL 71 

Hfz-8 QCSPDUFFLCSHYTPICLEDYXKPLraSVIXIlAKA^ 168 
Hfz-9 GCHSHLRFFLCSLYAPHCtDQVSTP I PACRPHCEQARLBCAP IHEQFNFGWPDSLDUAHLPTENDPHAITMEAPENATAGPTEPHKGLGM 173 
■584 ttHLRFFLCSLYAPHnEQVS™ 168 
Hfz-4 GCSSQLtiPFLCSVYVPMrrEK I N 1 P 1 GPCGGHaSVXRfiUEPVLBEFGFAWPDTLNCSKFPPQNDHNHHCMEGPGDEEVPLPHXTP I QPG 178 
Hfz-7 (jiiSAElM^APVM 178 
Hfz-3 DCSMHIPFLllALYM -CDEPYPRIVDLHIVGDPTEGA 153 

Hfz-8 PPPPPGEiraGHSBW^^ 258 

Hfz-9 LPYAP1PARPPGDSAPGPGSGCTCDHPBKFQYVEK- SRSCAPRC 216 

■584 LFSPQRPHSAQraPLSDGGPGfiAGCDNPGKFHHVEK SESCAPIC 212 

Hfz-4 EECHSV6SNSDQYIWVKR- SLNCVLKC 204 

Hfz-7 TAQPTAGYLPDLLTPPQPAAGFSFSCPRQLKVPPYLGYR- FLGERDCGAPC -EPG 231 

Hfz-3 PVAVQRDYGFWCPRELK I DPDLGYS FLHVHDCSPPC 189 

Hfz-8 LPCHNPFFSQDERAFT VFWi GLWSVLCFVSTFATVSTFL ID HERFKYPE RPI IFLSACYLFVSVGYLVRLVAG BEKVACSGGAPGAGGBG 348 
Hfz-9 GPGVBVmBBDMrAL M 300 

■584 TPGVDVYWSBDDHLFA VVWEaJ WSVLCFFSSAftVLty L I D PSRFSYPE BP 1 IFLSMCYCVYSVGY I IRLFA GAESI ACDRD-SG 296 

Hfz-4 GYDAGLY-SRSAKE TOIIMVWaM^ 288 

Hfz-7 BPKGLHYFKEABYlffAi a^^ — 316 

Hfz-3 --PNH-YFBimSFA RYnaiSnCLSAWimiD ™ 271 

Hfz-8 GAGGAAAAGAGAAGRGASSP(MGEYEELGAVEOJiVBYETTGPAl Xn^ 438 



Hfz-9 -ALYVlTO--ENT( ^LV?[lLYYFm 358 

m -(HYVIQEGL--lfflG--- CTOM^ 354 

Mf2 . 4 -EPVLIQEGL — KNTG — CAlffLlJfrlffG^^IWWCLTLfflPLAACLK WGHEAIEIIHSSY 346 

Hfz-7 G YSTVAQGT— KKE G — CT 1 LFH I L YFF GHASS I WW i CiSXTWFTA^GTKYf GHE A I EAWSQ Y 374 

Hfz-3 YKASTVTQGS-HNKA--- CTHtM^ 330 



Hfz-8 FHLAAWLVPSVKS 1 AVLALS SVDGDPVAG iCYVGtiftSLDNLR GFVLAPLVI YLF1 GUtFLLAGFVSLF E 1 RSVIKQQGGPTKTHKLEKLH 528 
Hfz-9 FBHMGtPM 446 
■584 iFBBJULWAlPAVKTILItVH BHVAGDELTGVCYVGSMIlVWALT ^ — HTDKLBCU! 442 

Hfz-4 lfflIAAWAIPAVRTIV(LlHE VDAD&^ 434 
Hfz-7 mMiiAVPAVKTITlLAH^ VDGDVLSGVCWGlYSVDSLB Gim^ 462 
Hfz-3 MlMMIIl^ ^ 418 

Hfz-8 IRLGLFTVLYTVPAAV WACLFY EQHWRPRWEAT HNCPCLRDLQPDQAR- -RPD YAVFHLKYFHCLWG1TSGVWVW SGKTLE 609 

Hfz-9 V KlCVMYWTCVlVCYlf^ ^ 536 
■584 VB lGVfSMATCTIAcTrYE EIJimY^ 530 

Hfz-4 VK l GVFSVLYTVPATCV I ACYFYE 1 SNWALFRYSADD S NHAVEHiKIFHSLLVGITSGHIilM TUl 502 

Hfz-7 VR lGVFSVtYtVPATimCim QAFRST¥EmLLQTCmAVPCPSH----FAPMSPD FTVFHtRYL^ 548 
Hfz-3 IRl GWSILYLVPLLWlGCYFl^OAYBGI¥ETTWI QEBCREYHIPCPYQ — VTQMSRPDLI LPtHKYLHAl t VCt PSfFTOaKTCF 505 



Hfz-8 SWRALCT-RCCTASKGMVGAGAGGSGPGGSGPGPGGGGGHGGGGGSLYSDVSTGLTWRSGTASSVSYPKftHPLS^ 685 
Hfz-9 TWQSLCY-RKmGRARAKACRTPGGYGRGTHCHYKAFTVVLHMTKTDPSLENPim 592 
■584 SWQHVCS-RGLKRKSRRKPASWTSAGl YKKAQHPQKPHlGKYElPAQPS&^f 582 
Hfz-4 TVQK-CSMVNSGKVKHEKRGNGVVKPGXGliETW 537 
Hfz-7 SWRRFYH HLSTGSKGETAV 567 
Hfz-3 EWASPFHGRRKKEI VNESRQVLQEPDFAQSLLRDPNTPI I RKSRGTSTQGTSTHASSTQLAMVDDQRSKAGSVHSKVSSYHGSLHRSRDG 595 

Hfz-3 RYTreSYRGHEEBU'HGaiSRLTDHSRHSSSHRLNEQSRHSS IRBLSHHPHTHITHGT9fHRV IEEDG1S& 666 
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HAMGIKXKIGCCCGGGCARGTTCAAACCTCGAAACA^ 90 

CTGTGOTSGCCGCIMTl^ 180 

CGAAGTTTGCCGCGGCCGTGAGnGGAGCTCGCGCCGGGTCGnGC 270 

AAACTnGCTKTCTCCGC^ 360 

AGG(XG6GCGGG(»TGGGCGGG66a^ 450 

(KGGA&TCCCCGCGA^ 540 

MQRPGPiRLVLVLQVNGSCA 

CCGCCAT(MTCCATGGACATGGAG^ 630 
AISSHDHERPGDGKCQPIEIPNCKDIGYNM 

TGACT(£TAT(mAmGATGGGCCACGAGM(X;AGCGCGAGGCAm 720 
TRNPNLHGHENQREAAIQLHEFAPLVEYGC 

GCCACGG(X!ACCTCCGCnCn(XTGTGCT(XK)T6TACGC6CCGATGTGCACCGAGCAGGT^ 810 
HGHLRFFLCSLYAPMCTEQVSTPIP AC R V H 

TGTGCGAGCAGGCCCGGCTCAAGTGCTCCCC^TTATGGA^AGnCAACTTCMGTGGCCCGAC^ 900 
CEQARLKCSPIMEQFNFKNPDSLDCRKLPN 

ACAAGMCGACCCCAACTACCTGTGCATGGAG(K1GC(XAACAA{^ 990 
RNOPNYLCM E A PNNGSDEP7RGSGLFPPLF 

TC(£tHX(£A(£G{X;CCCACAGCGTO 1080 
RPQRPHSAQEHPLKDGGPGRGGCDNPGKFH 

ACCACGTGGAGAAGAGCKGTCGTGC^)GCCGCTCTGCA 1 170 

H V E K S A S C A P L C T P G V D V Y W S R E D K R F A V V 

TCTGGCTGGCCATCTGGGCGGTGCTGTGCnCnCTCCAGCGTCnCA(XXjTGCT(^C^ 1260 
KLAIWAVLCFFSSAFTVLTFLIDPARFRYP 

CCGAGC(K)CCCATCATCTT(XTCTCCATGTGCTACTGCGTCTACT(^ 1350 
ERPIIFLSHCYCVYSVGYLIRLFAGAESIA 

CCTGTCACCGGGACA(X!GGCCAGCTCTATGTCAT(XAGGAGGGACT 1440 
CDROSGOLYVIQEGLESTGCTLVFLVLYYF 

TCG(MGGC(MT(rcTGTGGT(fflT^^^ 1530 
G H A S S L V W V V L T I T V F L A A G K K H G H E A I E A 
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CCAACAGCA&TACnCCACCT^ 1620 
NSSYFHLAAWAIPAVKTILI LVMRRVAGDE 

AGCTCACC(H3GGTCT(X)TACGT^ 1 710 
LTGVCYVGSKDVNALTGFVLIPLACYLVIG 

(jCACGTCCnCATCCTCTCGGOT 1800 
TSFILSGFVALFHIRRVMKTGGENTDKLEK 

AGCTCATGGTGCGTATCGGGCTCTC^ 1890 
L H V R I G L F S V L Y T V P A T C V I A C Y F Y E R L H M 

TGGAnACTGGAAGATCCTGGCGGCGCAGCACAAGTGCAAAATGMC AACCAGACTAAAACGCTGGACTGCCTGATG 1980 
DYWKILAAQHKCKMNN Q T KTLOCLMAASIP 

ft)GCCGTGGAGATOTCATGGT(^ 2070 
A V E I F M V K I F M L L V V G I T S G H W I W T S K T I Q 

AGTCCTGGCAGCAGGTGTGCAG<)CGTAGfinAAAGAAGAAGAGC(^GA 2160 
SWQQVCSRRLKKKSRRKPASVITSGGIYKK 

AAGCCCAGCATCCCCAGAAAACTCACCACQGGAAATATGAGAT^ 2250 
AQHPQKTHHGKYEI PAQSPTCV STOP 

CACAGfl%CG()CCK&G^ 2340 

AAATACATAAAAAAGTGTnACanGAMRCAGGATGCTGTGATACAC 2430 

TnTCCAGCGAAGGGAAGCTCCTCCAGTGAAGTAGCCTCHGTGTAA^^ 2520 

TTnGTTTAGAGCCCTCCGTAAATATACATCTGTGTATTTGAGTT^T^ 2610 

CAAAnCAAGAGCCTCCCCT6GGnAACAAATGAG0^TCC(£AGGGCC^ 2700 

AGGAAAGACAGGACCCGGGGCCCGCCTCACAttX)CAGTG^ 2790 

MGACAGAAAttJTWMAMCC^^ 2880 

CAAGTATTnGCTATATATAAAGA(^CAAAAGAMTCTCCTAACAAM 2970 

TTnGTGGCTTTnAATGGAAAK^ 3060 

CAAAAGnACTCAAAGGGCnAnGACTCTnCTAnGnAAACAAATGA 31 50 

ACTnGTCTAGTGTAnCTCTTCACM^ 3240 

TATTTTATTAAAAATAAAATATGTTCTTT 3269 
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MQHPGPRLMLQMGSCTAISSMDLERPGDGTO 60 

MQRP6PRLWLVLQVM-GSCAA I SSHDMERP6DGKCQP IBIPMCKD I GYHMTRHPHLMGHE 59 

KQREMIQLEPAPLVEYGCHSERFFLCSLYAPMCTEQVSTPIPACRVMCEQARLKCSP 120 

HQEEMIQLHEFAPLMGfflGERFFLCSLYAPMCTEQVSTPIPApVMCEQARLKCSP 119 

IMEQFKFRWPDSLDCSKIJMWDPNYLCMEAPKHGSDEPSRGSGMFPPLFRPQRPHSAQE 180 

IWTODSLDCRKLPMDPmCMEAPKMGSDEraGSGLFPPLFRPQRPHSAQE 179 

HPf.CTPiRPRMGCDM'GKFHHMSESCAPLCTPGVDVYWSRDDK RFAVVKLAlWSVLCF 240 

HPLKnQfiPGRfiGCDPGKFHHVEKSASCAPLCTPGVDMSREDK RFAMAmAVLCF 239 

F SSAFTVLTFL ID PSRJFRYPER P I IFLSMCYCVYSVGYI IRLFAGAE SI ACDRDSGQLYV 300 

FSSAFTVLTFLID PARFRYPER PI I FiSMCYCVYSVGYLIEFAGAE SI ACDRDSGQLYV 299 

IQEGLES TGCTLWLVLYYFGMASSLWVLTLWLMGKK KGHMIEMSSYFHLMg 360 

IQEGLES TGCTLWLVLYYFGMSSLWVLTL^ 359 

AIPAVKTILILVMRR VAGDELTGVCYVGSMDVMA LTGFVLVPLACYLVIGTSFILSGFVA 420 

A T PA VOTI I. T LVMRRVAGDELTGVCYVGSMDW ALTGFVL IPLACYLV I GTSF I LSGF VA 419 

»w w . -i ■ » • ■ IB ,„ li i ii i inn i -i. i-lil........ U", 

LFHIRRWmGGEMTDiaEm OTIGVFSLLYTWATCVIACYFm M^DYl-MLATQH 480 

h584; 1LFHTRRVMTGGEOTDKLEKLMV RI GLFSVLYTVPATCVI ACYFYE RLMMILAAQH 479 

m584; MMTKTPM^ 540 

h584; KCKMMQTHLDCLMAAS I PAVE I FMW I FMLLWG I TSGMfl I OTffiTLQSPQQVC SRRL 539 

m584; KMSRRKPASWTSAGIYKKAQHPQKPHLGKYELPAQP» 582 

h584- mSWBOTASVTTSmiYinfAQHPQnHHGKYEIPAQSPlW 581 
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SEQUENCE LISTING 

<110> CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. 

<120> A novel frizzled family gene, 584 

<130> C2-107PCT 

<140> 
<141> 

<150> JP 1999-232018 
<151> 1999-08-18 

<160> 27 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 2621 
<212> DNA 

<213> Mus musculus 

<220> 
<221> CDS 

<222> (338).. (2083) 
<400> 1 

gcggccgcgt cgaccagggc ctagggccac ggtgtgcccg cgctgcccca ccgcggtccg 60 

cgatcgcccg cgcccggaag aagaggccaa agtttgcgcg ctgagcggcg ctcgctccgc 120 

cgtattgttt gcaaacttcg ctcccctccc ccgccgcccc ccgactccgc tgaggccgcg 180 

cgcccaccgc ggtggccccg ggcgccgcga gcgctccggc cagactggat gggcatgcgc 240 

gggggcccga gccggggcgc ggagccgcgg gcagcagcaa cagcccgtgc ccgggagcgg 300 

cggccctgag cggcgctggg acattgcggg cgccacc atg caa cac ccg ggc ccg 355 

Met Gin His Pro Gly Pro 
1 5 

cgc ctg tgg ctg gtg ctg cag gtg atg ata ggc teg tgc acg gec ate 403 
Arg Leu Trp Leu Val Leu Gin Val Met He Gly Ser Cys Thr Ala He 
10 15 20 

age tec atg gac tta gag cgc cct gga gac ggc aag tgc cag ccg gtg 451 
Ser Ser Met Asp Leu Glu Arg Pro Gly Asp Gly Lys Cys Gin Pro Val 
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25 30 35 

gag att ccc atg tgc aag gac ate ggc tac aac acc acc cgc atg ccc 499 
Olu He Pro Met Cys Lys Asp He Gly Tyr Asn Thr Thr Arg Met Pro 
40 45 50 

aac ctg atg ggt cac gag aac cag cgc gag gcg gec ate caa ctg cac 547 
Asn Leu Met Gly His Glu Asn Gin Arg Glu Ala Ala lie Gin Leu His 
55 60 65 70 

gag ttc gcg ccg etc gtg gag tac ggc tgc cac age cac ctt cgc ttc 595 
Glu Phe Ala Pro Leu Val Glu Tyr Gly Cys His Ser His Leu Arg Phe 
75 80 ! 85 

ttc ctg tgt teg ctg tac gcg ccc atg tgc acc gag cag gtc tec aca 643 
Phe Leu Cys Ser Leu Tyr Ala Pro Met Cys Thr Glu Gin Val Ser Thr 
90 95 100 

ccc ate cct get tgc egg gtc atg tgc gag cag gee egg etc aag tgc 691 
Pro He Pro Ala Cys Arg Val Met Cys Glu Gin Ala Arg Leu Lys Cys 
105 110 115 

teg ccg ate atg gag cag ttc aaa ttc agg tgg ccg gac tec ctg gat 739 
Ser Pro He Met Glu Gin Phe Lys Phe Arg Trp Pro Asp Ser Leu Asp 
120 125 130 

tgc age aag etc ccc aac aag aac gac ccc aac tac ctg tgc atg gag 787 
Cys Ser Lys Leu Pro Asn Lys Asn Asp Pro Asn Tyr Leu Cys Met Glu 
135 140 145 150 

gca ccc aac aac ggc teg gat gag ccc age egg ggc tct ggc atg ttt 835 
Ala Pro Asn Asn Gly Ser Asp Glu Pro Ser Arg Gly Ser Gly Met Phe 
155 160 165 

cct ccg etc ttc agg ccc cag agg ccc cac age gcg cag gag cac cca 883 
Pro Pro Leu Phe Arg Pro Gin Arg Pro His Ser Ala Gin Glu His Pro 
170 175 180 

eta aag gac ggg ggt ccg ggg cgc gca ggt tgt gac aac cca ggc aag 931 
Leu Lys Asp Gly Gly Pro Gly Arg Ala Gly Cys Asp Asn Pro Gly Lys 
185 190 195 

ttc cac cat gtg gag aag age gaa tct tgc gca ccg ctt tgc act ccg 979 
Phe His His Val Glu Lys Ser Glu Ser Cys Ala Pro Leu Cys Thr Pro 
200 205 210 

ggg gtg gat gtg tat tgg age cgc gac gac aag cgc ttc get gtg gtc 1027 
Gly Val Asp Val Tyr Trp Ser Arg Asp Asp Lys Arg Phe Ala Val Val 
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215 220 225 230 

tgg ctg gcc ate tgg tec gtg ctg tgc ttc ttc tec age gec ttc acc 1075 
Trp Leu Ala He Trp Ser Val Leu Cys Phe Phe Ser Ser Ala Phe Thr 
235 240 245 

gtg etc acc ttc etc ate gac cca teg cgc ttc agg tac ccc gaa cgt 1123 
Val Leu Thr Phe Leu lie Asp Pro Ser Arg Phe Arg Tyr Pro Glu Arg 
250 255 260 

cct ate ate ttc etc tec atg tgc tac tgc gtt tat teg gtg ggc tat 1171 
Pro He He Phe Leu Ser Met Cys Tyr Cys Val Tyr Ser Val Gly Tyr 
265 270 275 

ate ate cgc etc ttc gcg ggc gcg gag age ate get tgt gac egg gac 1219 
He He Arg Leu Phe Ala Gly Ala Glu Ser He Ala Cys Asp Arg Asp 
280 285 290 

agt ggg cag ctg tat gtt ate cag gaa gga ctg gag age acg ggc tgt 1267 
Ser Gly Gin Leu Tyr Val He Gin Glu Gly Leu Glu Ser Thr Gly Cys 
295 300 305 310 

acc tta gtc ttc ttg gta ctt tac tac ttc ggc atg gcc age tct tta 1315 
Thr Leu Val Phe Leu Val Leu Tyr Tyr Phe Gly Met Ala Ser Ser Leu 
315 320 325 

tgg tgg gtg gtc etc acc etc act tgg ttc ctg get get gga aag aag 1363 
Trp Trp Val Val Leu Thr Leu Thr Trp Phe Leu Ala Ala Gly Lys Lys 
330 335 340 

tgg ggc cat gag gcc att gaa gcc aac age age tac ttt cac ctg gca 1411 
Trp Gly His Glu Ala He Glu Ala Asn Ser Ser Tyr Phe His Leu Ala 
345 350 355 

get tgg gcc ate ccg get gtg aag act ate ttg ate ttg gtg atg cgc 1459 
Ala Trp Ala He Pro Ala Val Lys Thr lie Leu He Leu Val Met Arg 
360 365 370 

agg gtg gca ggg gat gag etc act ggt gtg tgt tat gtg ggc age atg 1507 
Arg Val Ala Gly Asp Glu Leu Thr Gly Val Cys Tyr Val Gly Ser Met 
375 380 385 390 

gat gtc aat get ctg acc ggc ttc gtg ctg gtc ccg ctg get tgc tac 1555 
Asp Val Asn Ala Leu Thr Gly Phe Val Leu Val Pro Leu Ala Cys Tyr 
395 400 405 

eta gtc ate ggc act tec ttc ate ctg tec ggc ttt gtg get tta ttc 1603 
Leu Val lie Gly Thr Ser Phe He Leu Ser Gly Phe Val Ala Leu Phe 
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410 415 420 

cac ate egg agg gtg atg aaa acg ggt ggg gag aac acg gac aag ctg 1651 
His lie Arg Arg Val Met Lys Thr Gly Gly Glu Asn Thr Asp Lys Leu 
425 430 435 

gag aag etc atg gta cgc ata ggg gtc ttc tec etc etc tac act gtg 1699 
Glu Lys Leu Met Val Arg He Gly Val Phe Ser Leu Leu Tyr Thr Val 
440 445 450 

ccg gec ace tgt gtg att gee tgc tat ttt tat gaa cgc etc aac atg 1747 
Pro Ala Thr Cys Val He Ala Cys Tyr Phe Tyr Glu Arg Leu Asn Met 
455 460 465 470 

gac tac tgg aag atg ctg gec acc cag cac aag tgt aag atg aac aat 1795 
Asp Tyr Trp Lys Met Leu Ala Thr Gin His Lys Cys Lys Met Asn Asn 
475 480 485 

cag acc aag aca cct gac tgc ctg atg acc acc tec ate cct gec gtg 1843 
Gin Thr Lys Thr Pro Asp Cys Leu Met Thr Thr Ser He Pro Ala Val 
490 495 500 

gag gtc ttc atg gtc aaa gtg tec atg ctg ctg gtg gtg ggc ate acc 1891 
Glu Val Phe Met Val Lys Val Ser Met Leu Leu Val Val Gly He Thr 
505 510 515 

agt ggg gtg tgg gtc tgg act tec aag acc ctg cag tec tgg caa cac 1939 
Ser Gly Val Trp Val Trp Thr Ser Lys Thr Leu Gin Ser Trp Gin His 
520 525 530 

gta tgc age egg ggg eta aag aga aaa age egg agg aaa cca gee agt 1987 
Val Cys Ser Arg Gly Leu Lys Arg Lys Ser Arg Arg Lys Pro Ala Ser 
535 540 545 550 

gtg gtc acc agt gca ggg ate tac aaa aaa gec cag cac ccc caa aaa 2035 
Val Val Thr Ser Ala Gly lie Tyr Lys Lys Ala Gin His Pro Gin Lys 
555 560 565 

cct cac ctt ggg aag tat gaa ctg ccc gec cag cct tea gee tgc gtg 2083 
Pro His Leu Gly Lys Tyr Glu Leu Pro Ala Gin Pro Ser Ala Cys Val 
570 575 580 

tgaaggcaga getggctgea agaacaggac atteggagee caaatgggca gcttttcttg 2143 

gttggctggt tgttggtaaa tcaaagtaaa aagaatatgt atatatatat acatgtatgt 2203 

gtatgcatgt gcatatatat gcatatattt acacatacat gaagtctacc ttgaggttca 2263 
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gaacagctga atgtaaaggg ttctgttcag tttgttgcct ccctgaaggg tcgctcatta 2323 
aggagggagc ctcttgtgta actaatttgt ggtaaagtag ttgattcaac cgccctccag 2383 
aaaacttttg tttaggcctc aagcacacag ctgtgtattc agaaggcttt gctgcctgtg 2443 
cataaacttg aggctggaga gctcctttgt aagctaaaga gctttcctgg gggggggggg 2503 
cagccagtga gccacccaag ggcatgctct ccctccctca ctcccccagc taggctgctg 2563 
tatgggtggg agggaaggtg aggaggagag gggataaaag aggtgacacc cccccccc 2621 



<210> 2 
<211> 582 
<212> PRT 
<213> Mus musculus 

<400> 2 

Met Gin His Pro Gly Pro Arg Leu Trp Leu Val Leu Gin Val Met He 
15 10 15 

Gly Ser Cys Thr Ala lie Ser Ser Met Asp Leu Glu Arg Pro Gly Asp 
20 25 30 

Gly Lys Cys Gin Pro Val Glu He Pro Met Cys Lys Asp He Gly Tyr 
35 40 45 

Asn Thr Thr Arg Met Pro Asn Leu Met Gly His Glu Asn Gin Arg Glu 
50 55 60 

i 

Ala Ala lie Gin Leu His Glu Phe Ala Pro Leu Val Glu Tyr Gly Cys 
65 70 75 80 

His Ser His Leu Arg Phe Phe Leu Cys Ser Leu Tyr Ala Pro Met Cys 
85 90 95 

Thr Glu Gin Val Ser Thr Pro He Pro Ala Cys Arg Val Met Cys Glu 
100 105 110 

Gin Ala Arg Leu Lys Cys Ser Pro lie Met Glu Gin Phe Lys Phe Arg 
115 120 125 

Trp Pro Asp Ser Leu Asp Cys Ser Lys Leu Pro Asn Lys Asn Asp Pro 
130 135 140 

Asn Tyr Leu Cys Met Glu Ala Pro Asn Asn Gly Ser Asp Glu Pro Ser 
145 150 155 160 
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Arg Gly Ser Gly Met Phe Pro Pro Leu Phe Arg Pro Gin Arg Pro His 
165 170 175 

Ser Ala Gin Glu His Pro Leu Lys Asp Gly Gly Pro Gly Arg Ala Gly 
180 185 190 

Cys Asp Asn Pro Gly Lys Phe His His Val Glu Lys Ser Glu Ser Cys 
195 200 205 

Ala Pro Leu Cys Thr Pro Gly Val Asp Val Tyr Trp Ser Arg Asp Asp 
210 215 220 

Lys Arg Phe Ala Val Val Trp Leu Ala lie Trp Ser Val Leu Cys Phe 
225 230 235 240 

Phe Ser Ser Ala Phe Thr Val Leu Thr Phe Leu He Asp Pro Ser Arg 
245 250 255 

Phe Arg Tyr Pro Glu Arg Pro He He Phe Leu Ser Met Cys Tyr Cys 
260 265 270 

Val Tyr Ser Val Gly Tyr He He Arg Leu Phe Ala Gly Ala Glu Ser 
275 280 285 

He Ala Cys Asp Arg Asp Ser Gly Gin Leu Tyr Val lie Gin Glu Gly 
290 295 300 

Leu Glu Ser Thr Gly Cys Thr Leu Val Phe Leu Val Leu Tyr Tyr Phe 
305 310 315 320 

Gly Met Ala Ser Ser Leu Trp Trp Val Val Leu Thr Leu Thr Trp Phe 
325 330 335 

Leu Ala Ala Gly Lys Lys Trp Gly His Glu Ala He Glu Ala Asn Ser 
340 345 350 

Ser Tyr Phe His Leu Ala Ala Trp Ala He Pro Ala Val Lys Thr He 
355 360 365 

Leu He Leu Val Met Arg Arg Val Ala Gly Asp Glu Leu Thr Gly Val 
370 375 380 

Cys Tyr Val Gly Ser Met Asp Val Asn Ala Leu Thr Gly Phe Val Leu 
385 390 395 400 

Val Pro Leu Ala Cys Tyr Leu Val He Gly Thr Ser Phe lie Leu Ser 
405 410 415 
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Gly Phe Val Ala Leu Phe His lie Arg Arg Val Met Lys Thr Gly Gly 
420 425 430 

Glu Asn Thr Asp Lys Leu Glu Lys Leu Met Val Arg lie Gly Val Phe 
435 440 445 

Ser Leu Leu Tyr Thr Val Pro Ala Thr Cys Val He Ala Cys Tyr Phe 
450 455 460 

Tyr Glu Arg Leu Asn Met Asp Tyr Trp Lys Met Leu Ala Thr Gin His 
465 470 475 480 

Lys Cys Lys Met Asn Asn Gin Thr Lys Thr Pro Asp Cys Leu Met Thr 
485 490 495 

Thr Ser He Pro Ala Val Glu Val Phe Met Val Lys Val Ser Met Leu 
500 505 510 

Leu Val Val Gly He Thr Ser Gly Val Trp Val Trp Thr Ser Lys Thr 
515 520 525 

Leu Gin Ser Trp Gin His Val Cys Ser Arg Gly Leu Lys Arg Lys Ser 
530 535 540 

Arg Arg Lys Pro Ala Ser Val Val Thr Ser Ala Gly He Tyr Lys Lys 
545 550 555 560 

Ala Gin His Pro Gin Lys Pro His Leu Gly Lys Tyr Glu Leu- Pro Ala 
565 570 575 

Gin Pro Ser Ala Cys Val 
580 



<210> 3 
<211> 3269 
<212> DNA 
<213> Homo sapiens 

<220> 
<221> CDS 

<222> (486).. (2228) 
<400> 3 

ttaaagggcc gcccgggcar gttcaaacct cgaaacagct gccggctggt cccggccgag 60 
gccggcgcag ggaggrakga sccgcccggt ctgtgggggs gccgcgarkt gggcaggcct 120 
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cggtgtgccc gcgccgccag cccgctccag acgcgccacc tgggcgctcc aagaagaggc 180 

cgaagtttgc cgcggccgtg agttggagct cgcgccgggc cgttgcgccg ggagctccgg 240 

gggcttccct cgcttcccgg tattgtttgc aaactttgct gctctccgcc gcggccccca 300 

actcggcgga cgccgggcgc ggagagccga gccgggggcg ctgtgcgcag cgctcgggcc 360 

aggccgggcg ggcatgggcg ggggcccgag caggggtgga gagccggggc cagcagcagc 420 

ccgtgcccgg gagcggcggc gctgaggggc gcggagctcc ccgcgaggac acgtccaacg 480 

ccagc atg cag cgc ccg ggc ccc cgc ctg tgg ctg gtc ctg cag gtg atg 530 
Met Gin Arg Pro Gly Pro Arg Leu Trp Leu Val Leu Gin Val Met 
1 5 10 15 

ggc teg tgc gec gec ate age tec atg gac atg gag cgc ccg ggc gac 578 
Gly Ser Cys Ala Ala lie Ser Ser Met Asp Met Glu Arg Pro Gly Asp 
20 25 30 

ggc aaa tgc cag ccc ate gag ate ccg atg tgc aag gac ate ggc tac 626 
Gly Lys Cys Gin Pro He Glu He Pro Met Cys Lys Asp He Gly Tyr 
35 40 45 

aac atg act cgt atg ccc aac ctg atg ggc cac gag aac cag cgc gag 674 
Asn Met Thr Arg Met Pro Asn Leu Met Gly His Glu Asn Gin Arg Glu 
50 55 60 

gca gec ate cag ttg cac gag ttc gcg ccg ctg gtg gag tac ggc tgc 722 
Ala Ala He Gin Leu His Glu Phe Ala Pro Leu Val Glu Tyr Gly Cys 
65 70 75 

cac ggc cac etc cgc ttc ttc ctg tgc teg ctg tac gcg ccg atg tgc 770 
His Gly His Leu Arg Phe Phe Leu Cys Ser Leu Tyr Ala Pro Met Cys 
80 85 90 95 

acc gag cag gtc tct acc ccc ate ccc gec tgc egg gtc atg tgc gag 818 
Thr Glu Gin Val Ser Thr Pro He Pro Ala Cys Ar& Val Met Cys Glu 
100 105 110 

cag gec egg etc aag tgc tec ccg att atg gag cag ttc aac ttc aag 866 
Gin Ala Arg Leu Lys Cys Ser Pro He Met Glu Gin Phe Asn Phe Lys 
115 120 125 

tgg ccc gac tec ctg gac tgc egg aaa etc ccc aac aag aac gac ccc 914 
Trp Pro Asp Ser Leu Asp Cys Arg Lys Leu Pro Asn Lys Asn Asp Pro 
130 135 140 
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aac tac ctg tgc atg gag gcg ccc aac aac ggc teg gac gag ccc acc 962 
Asn Tyr Leu Cys Met Glu Ala Pro Asn Asn Gly Ser Asp Glu Pro Thr 
145 150 155 

egg ggc teg ggc ctg ttc ccg ccg ctg ttc egg ccg cag egg ccc cac 1010 
Arg Gly Ser Gly Leu Phe Pro Pro Leu Phe Arg Pro Gin Arg Pro His 
160 165 170 175 

age gcg cag gag cac ccg ctg aag gac ggg ggc ccc ggg cgc ggc ggc 1058 
Ser Ala Gin Glu His Pro Leu Lys Asp Gly Gly Pro Gly Arg Gly Gly 
180 185 190 

tgc gac aac ccg ggc aag ttc cac cac gtg gag aag age gcg teg tgc 1106 
Cys Asp Asn Pro Gly Lys Phe His His Val Glu Lys Ser Ala Ser Cys 
195 200 205 

gcg ccg etc tgc acg ccc ggc gtg gac gtg tac tgg age cgc gag gac 1154 
Ala Pro Leu Cys Thr Pro Gly Val Asp Val Tyr Trp Ser Arg Glu Asp 
210 215 220 

aag cgc ttc gca gtg gtc tgg ctg gee ate tgg gcg gtg ctg tgc ttc 1202 
Lys Arg Phe Ala Val Val Trp Leu Ala He Trp Ala Val Leu Cys Phe 
225 230 235 

ttc tec age gee ttc acc gtg etc acc ttc etc ate gac ccg gee cgc 1250 
Phe Ser Ser Ala Phe Thr Val Leu Thr Phe Leu lie Asp Pro Ala Arg 
240 245 250 255 

ttc cgc tac ccc gag cgc ccc ate ate ttc etc tec atg tgc tac tgc 1298 
Phe Arg Tyr Pro Glu Arg Pro He He Phe Leu Ser Met Cys Tyr Cys 
260 265 270 

gtc tac tec gtg ggc tac etc ate cgc etc ttc gee ggc gec gag age 1346 
Val Tyr Ser Val Gly Tyr Leu He Arg Leu Phe Ala Gly Ala Glu Ser 
275 280 285 

ate gec tgc gac egg gac age ggc cag etc tat gtc ate cag gag gga 1394 
He Ala Cys Asp Arg Asp Ser Gly Gin Leu Tyr Val He Gin Glu Gly 
290 295 300 

ctg gag age acc ggc tgc acg ctg gtc ttc ctg gtc etc tac tac ttc 1442 
Leu Glu Ser Thr Gly Cys Thr Leu Val Phe Leu Val Leu Tyr Tyr Phe 
305 310 315 

ggc atg gee age teg ctg tgg tgg gtg gtc etc acg etc acc tgg ttc 1490 
Gly Met Ala Ser Ser Leu Trp Trp Val Val Leu Thr Leu Thr Trp Phe 
320 325 330 335 
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ctg gcc gcc ggc aag aag tgg ggc cac gag gcc ate gaa gec aac age 1538 
Leu Ala Ala Gly Lys Lys Trp Gly His Glu Ala lie Glu Ala Asn Ser 
340 345 350 

age tac ttc cac ctg gca gcc tgg gcc ate ccg gcg gtg aag ace ate 1586 
Ser Tyr Phe His Leu Ala Ala Trp Ala He Pro Ala Val Lys Thr He 
355 360 365 

ctg ate ctg gtc atg cgc agg gtg gcg ggg gac gag etc ace ggg gtc 1634 
Leu He Leu Val Met Arg Arg Val Ala Gly Asp Glu Leu Thr Gly Val 
370 375 380 

tgc tac gtg ggc age atg gac gtc aac gcg etc ace ggc ttc gtg etc 1682 
Cys Tyr Val Gly Ser Met Asp Val Asn Ala Leu Thr Gly Phe Val Leu 
385 390 395 

att ccc ctg gcc tgc tac ctg gtc ate ggc acg tec ttc ate etc teg 1730 
He Pro Leu Ala Cys Tyr Leu Val He Gly Thr Ser Phe He Leu Ser 
400 405 410 415 

ggc ttc gtg gcc ctg ttc cac ate egg agg gtg atg aag acg ggc ggc 1778 
Gly Phe Val Ala Leu Phe His He Arg Arg Val Met Lys Thr Gly Gly 
420 425 430 

gag aac acg gac aag ctg gag aag etc atg gtg cgt ate ggg etc ttc 1826 
Glu Asn Thr Asp Lys Leu Glu Lys Leu Met Val Arg lie Gly Leu Phe 
435 440 445 

tct gtg ctg tac acc gtg ccg gcc ace tgt gtg ate gcc tgc tac ttt 1874 
Ser Val Leu Tyr Thr Val Pro Ala Thr Cys Val lie Ala Cys Tyr Phe 
450 455 460 

tac gaa cgc etc aac atg gat tac tgg aag ate ctg gcg gcg cag cac 1922 
Tyr Glu Arg Leu Asn Met Asp Tyr Trp Lys lie Leu Ala Ala Gin His 
465 470 475 

aag tgc aaa atg aac aac cag act aaa acg ctg gac tgc ctg atg gcc 1970 
Lys Cys Lys Met Asn Asn Gin Thr Lys Thr Leu Asp Cys Leu Met Ala 
480 485 490 495 

gcc tec ate ccc gcc gtg gag ate ttc atg gtg aag ate ttt atg ctg 2018 
Ala Ser He Pro Ala Val Glu He Phe Met Val Lys He Phe Met Leu 
500 505 510 

ctg gtg gtg ggg ate acc age ggg atg tgg att tgg acc tec aag act 2066 
Leu Val Val Gly lie Thr Ser Gly Met Trp He Trp Thr Ser Lys Thr 
515 520 525 



WO 01/12808 



PCT/JPOO/05552 



1 1/2 0 



ctg cag tec tgg cag cag gtg tgc age cgt agg tta aag aag aag age 2114 
Leu Gin Ser Trp Gin Gin Val Cys Ser Arg Arg Leu Lys Lys Lys Ser 
530 535 540 

egg aga aaa ccg gee age gtg ate ace age ggt ggg att tac aaa aaa 2162 
Arg Arg Lys Pro Ala Ser Val He Thr Ser Gly Gly He Tyr Lys Lys 
545 550 555 

gec cag cat ccc cag aaa act cac cac ggg aaa tat gag ate cct gec 2210 
Ala Gin His Pro Gin Lys Thr His His Gly Lys Tyr Glu He Pro Ala 
560 565 570 575 



cag teg ccc ace tgc gtg tgaacagggc tggagggaag ggcacagggg 
Gin Ser Pro Thr Cys Val 
580 



cgcccggagc 


taagatgtgg 


tgettttett 


ggttgkgktt 


ttctttcttc 


ttcttctttt 


2318 


tttttttata 


aaagcaaaag 


agaaatacat 


aaaaaagtgt 


ttaccctgaa 


attcaggatg 


2378 


ctgtgataca 


ctgaaaggaa 


aaatgtactt 


aaagggtttt 


gttttgtttt 


ggttttccag 


2438 


cgaagggaag 


ctcctccagt 


gaagtagect 


cttgtgtaac 


taatttgtgg 


taaagtagtt 


2498 


gattcagccc 


tcagaagaaa 


acttttgttt 


agagccctcc 


gtaaatatac 


atctgtgtat 


2558 


ttgagttggc 


tttgctaccc 


atttacaaat 


aagaggacag 


ataactgett 


tgeaaattea 


2618 


agagcctccc 


ctgggttaac 


aaatgageca 


tccccagggc 


ccacccccag 


gaaggecaca 


2678 


gtgctgggcg 


gcatccctgc 


agaggaaaga 


caggacccgg 


ggcccgcctc 


acaccccagt 


2738 


ggatttggag 


ttgcttaaaa 


tagactcegg 


ccttcaccaa 


tagtctctct 


gcaagacaga 


2798 


aacctccatc 


aaacctcaca 


tttgtgaact 


caaacgatgt 


gcaatacatt 


tttttctctt 


2858 


tccttgaaaa 


taaaaagaga 


aacaagtatt 


ttgetatata 


taaagacaac 


aaaagaaatc 


2918 


tcctaacaaa 


agaactaaga 


ggcccagccc 


tcagaaaccc 


ttcagtgcta 


cattttgtgg 


2978 


ctttttaatg 


gaaaccaagc 


caatgttata 


gacgtttgga 


ctgatttgtg 


gaaaggaggg 


3038 


gggaagaggg 


agaaggatca 


ttcaaaagtt 


acccaaaggg 


cttattgact 


ctttctattg 


3098 


ttaaacaaat 


gatttccaca 


aacagatcag 


gaagcactag 


gttggcagag 


acactttgtc 


3158 


tagtgtattc 


tcttcacagr 


gecaggaaag 


agtggkttct 


gcgtgtgtat 


atttgtaata 


3218 
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tatgatattt ttcatgctcc actattttat taaaaataaa atatgttctt t 3269 



<210> 4 
<211> 581 
<212> PRT 

<213> Homo sapiens 
<400> 4 

Met Gin Arg Pro Gly Pro Arg Leu Trp Leu Val Leu Gin Val Met Gly 
15 10 15 

Ser Cys Ala Ala lie Ser Ser Met Asp Met Glu Arg Pro Gly Asp Gly 
20 25 30 

Lys Cys Gin Pro He Glu He Pro Met Cys Lys Asp He Gly Tyr Asn 
35 40 45 

Met Thr Arg Met Pro Asn Leu Met Gly His Glu Asn Gin Arg Glu Ala 
50 55 60 

Ala He Gin Leu His Glu Phe Ala Pro Leu Val Glu Tyr Gly Cys His 
65 70 75 80 

Gly His Leu Arg Phe Phe Leu Cys Ser Leu Tyr Ala Pro Met Cys Thr 
85 90 95 

Glu Gin Val Ser Thr Pro He Pro Ala Cys Arg Val Met Cys Glu Gin 
100 105 110 

Ala Arg Leu Lys Cys Ser Pro He Met Glu Gin Phe Asn Phe Lys Trp 
115 120 125 

Pro Asp Ser Leu Asp Cys Arg Lys Leu Pro Asn Lys Asn Asp Pro Asn 
130 135 140 

Tyr Leu Cys Met Glu Ala Pro Asn Asn Gly Ser Asp Glu Pro Thr Arg 
145 150 155 160 

Gly Ser Gly Leu Phe Pro Pro Leu Phe Arg Pro Gin Arg Pro His Ser 
165 170 175 

Ala Gin Glu His Pro Leu Lys Asp Gly Gly Pro Gly Arg Gly Gly Cys 
180 185 190 

Asp Asn Pro Gly Lys Phe His His Val Glu Lys Ser Ala Ser Cys Ala 
195 200 205 
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Pro Leu Cys Thr Pro Gly Val Asp Val Tyr Trp Ser Arg Glu Asp Lys 
210 215 220 

Arg Phe Ala Val Val Trp Leu Ala lie Trp Ala Val Leu Cys Phe Phe 
225 230 235 240 

Ser Ser Ala Phe Thr Val Leu Thr Phe Leu lie Asp Pro Ala Arg Phe 
245 250 255 

Arg Tyr Pro Glu Arg Pro He He Phe Leu Ser Met Cys Tyr Cys Val 
260 265 270 

Tyr Ser Val Gly Tyr Leu He Arg Leu Phe Ala Gly Ala Glu Ser He 
275 280 285 

Ala Cys Asp Arg Asp Ser Gly Gin Leu Tyr Val lie Gin Glu Gly Leu 
290 295 300 

Glu Ser Thr Gly Cys Thr Leu Val Phe Leu Val Leu Tyr Tyr Phe Gly 
305 310 315 320 

Met Ala Ser Ser Leu Trp Trp Val Val Leu Thr Leu Thr Trp Phe Leu 
325 330 335 

Ala Ala Gly Lys Lys Trp Gly His Glu Ala He Glu Ala Asn Ser Ser 
340 . 345 350 

Tyr Phe His Leu Ala Ala Trp Ala He Pro Ala Val Lys Thr He Leu 
355 360 365 

He Leu Val Met Arg Arg Val Ala Gly Asp Glu Leu Thr Gly Val Cys 
370 375 380 

Tyr Val Gly Ser Met Asp Val Asn Ala Leu Thr Gly Phe Val Leu lie 
385 390 395 400 

Pro Leu Ala Cys Tyr Leu Val He Gly Thr Ser Phe He Leu Ser Gly 
405 410 415 

Phe Val Ala Leu Phe His He Arg Arg Val Met Lys Thr Gly Gly Glu 
420 425 430 

Asn Thr Asp Lys Leu Glu Lys Leu Met Val Arg lie Gly Leu Phe Ser 
435 440 445 

Val Leu Tyr Thr Val Pro Ala Thr Cys Val He Ala Cys Tyr Phe Tyr 
450 455 460 
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Glu Arg Leu Asn Met Asp Tyr Trp Lys He Leu Ala Ala Gin His Lys 
465 470 475 480 

Cys Lys Met Asn Asn Gin Thr Lys Thr Leu Asp Cys Leu Met Ala Ala 
485 490 495 

Ser He Pro Ala Val Glu He Phe Met Val Lys He Phe Met Leu Leu 
500 505 510 

Val Val Gly He Thr Ser Gly Met Trp He Trp Thr Ser Lys Thr Leu 
515 520 525 

Gin Ser Trp Gin Gin Val Cys Ser Arg Arg Leu Lys Lys Lys Ser Arg 
530 535 540 

Arg Lys Pro Ala Ser Val He Thr Ser Gly Gly He Tyr Lys Lys Ala 
545 550 555 560 

Gin His Pro Gin Lys Thr His His Gly Lys Tyr Glu He Pro Ala Gin 
565 570 575 

Ser Pro Thr Cys Val 
580 



<210> 5 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 5 

tgtaaaacga cggccagt 18 



<210> 6 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 



WO 01/12808 



PCT/JP00/05552 



1 5/2 0 



<400> 6 

caggaaacag ctatgacc 18 



<210> 7 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 7 

atgaacaatc agaccaagac acct 24 



<210> 8 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 8 

ttcatacttc ccaaggtgag gtt 23 



<210> 9 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 9 

tcaccagtgc agggatctac aaa 23 



<210> 10 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 10 

gcagtcaggt gtcttggtct gatt 24 



<210> 11 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 11 

cgaacacagg aagaagcgaa ggtg 24 



<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 12 

gttctcgtga cccatcaggt tgg 23 



<210> 13 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 13 

atttaggtga cactataga 19 



<210> 14 



WO 01/12808 PCT/JP00/05552 

17/20 



<2U> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 14 

gagattgttg ccatcaacga cc 22 



<210> 15 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 15 

gttgaagtcg caggagacaa cc 22 



<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> i 
<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 16 

ggcgcggaga gcatcgcntg 20 



<210> 17 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 



<400> 17 
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acatccatgc tgcccacata rca 



<210> 18 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 18 

cgaccgggac agcggcca 



<210> 19 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 19 

ccgccaccct gcgcatgac 



<210> 20 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 20 

ggtgaagacc atcctgatcc tggt 



<210> 21 
<211> 22 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 21 

gatgacatag agctggccgc tg 22 



<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 22 

taatacgact cactataggg 20 



<210> 23 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 23 

gcgctccatg cacaggtagt tg 22 



<210> 24 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 24 

atgggctggc atttgccgtc gc 22 



<210> 25 
<211> 22 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 25 

accagactaa aacgctggac tg 22 



<210> 26 

<211> 24 ' 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 

<400> 26 

ccacaaatta gttacacaag aggc 24 

<210> 27 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized primer sequence 



<400> 27 

gcgaggacac gtccaacgcc a 



21 
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